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ABSTRACT 


This  document  is  the  final  report  summarizing  the  work  performed  under  contract 
F30602-69-C-0268,  Change  E,  under  which  one  developmental  model  of  the  Wide 
Area  Remote  Surveillance  (WARS)  system  was  produced  for  use  in  employment  and 
deployment  studies  and  tests  by  RADC.  Included  in  this  report  are:  description 
of  the  WARS  concept,  equipment  design  and  development,  equipment  test  program, 
measured  system  performance,  summary  of  reports  and  visits,  and  recommen¬ 
dations  for  future  activity. 


EVALUATION 


This  development  program  relates  to  RADC  Technology  Plan  TPO-7, 
Tactical  Surveillance  and  evolved  from  Advanced  Development  Program 
ADP  681E.  The  Wide  Area  Remote  Surveillance  (WARS)  equipment  was 
initially  developed  to  meet  a  SEA  requirement  to  negate  rocket  and 
mortar  attacks  against  USAF  bases  by  providing  early  warning  of 
enemy  activity  preparing  for  such  attacks.  Versatility  of  the  equip¬ 
ment  is  such  that  it  is  equally  adaptable  and  presently  of  interest 
to  both  the  Army  for  its  Remote  Battlefield  Surveillance  System  (REMBASS) 
and  to  ESD  for  the  tri-service  Base  and  Installation  Security  Systems 
(BISS)  program. 

The  delivered  model  is  completely  self-contained  from  the  sensor(s) 
through  the  data  printout  and  as  such  could  serve  as  a  scaled  down 
REMBASS  or  BISS  system.  In  addition,  it  could  directly  interface 
with  all  elements  of  a  larger  BISS  system.  Interfacing  with  present 
REMBASS  equipment  would  require  compatibility  of  message  formats. 

Among  the  many  equipment  features  is  very  low  circuit  current  drain 
enabling  long  life  battery  operation  (6  months  or  more). 

The  WARS  equipment  consists  of  15  sensor/ transmitter  devices  and 
one  receiver/data  processor  station.  This  equipment  can  be  deployed 
to  monitor  activity  along  three  distinct  paths  and  automatically 
printout  intruder  information  regarding  speed,  direction,  numbers, 
type  and  accuracy  of  data. 

The  equipment  will  be  deployed  at  an  RADC  test  site  for  additional 
field/operational  evaluation  in  order  to  establish  optimum  bounds  of 
sensor  gain  settings  and  spacing,  sensor  array  and  RF  link  configurations 
and  processor  parameters  for  a  variety  of  scenarios.  Demonstrations 
are  planned  for  both  the  Army  and  various  elements  of  the  Air  Force  - 
primarily  ESD  BISS  program  office  -  during  this  evaluation  phase. 


SAMUEL  J/MILITFLLO 
RADC  Project  Engineer 
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Section  1 


INTRODUCTION 

The  conflict  in  SEA  presented  the  United  States  and  its  allies  with  a  difficult 
problem :  the  allied  bases  were  in  close  proximity  to  enemy  ground  forces  and 
could  be  attacked  at  any  time  or  place  of  enemy  choosing  due  to  the  ill  defined 
order  of  battle . 

The  enemy  selected  targets  which  provided  the  greatest  potential  payoff 
for  the  expenditure  and  risk  incurred.  The  weapons  employed  were  those  which 
lent  themselves  to  guerrilla  tactics  and  were  typically  the  mortar  and  rocket 
class.  These  provided  sufficient  standoff  capability  to  minimize  retaliatory 
capability  since  the  direction  of  attack,  and  range  was  not  immediately  available 
for  counterfire. 

A  study  of  this  problem  was  conducted,  and  the  results  indicated  that  a  Wide 
Area  Remote  Surveillance  system  would  be  of  significant  assistance  in  locating 
intruders  and  predicting  their  line  of  travel  and  launch  sites.  Additional  studies 
further  refined  the  threat  model  into  one  of  base  perimeter  defense ,  and  a  set 
of  system  requirements  was  established  by  the  Air  Force  for  a  seismio  sensor 
system  which  employed  an  array  of  sensors,  a  UHF  data  link,  and  a  processor 
to  extract  high  priority  seismio  data  for  use  in  the  Central  Seourlty  Control 
Processor  and  Display  (CSCPD),  The  concept  of  base  perimeter  defense  has 
application  world  wide  rather  than  in  the  special  SEA  applications,  and  the  WARS 
system  lias  been  designed  for  interface  with  other  Ueld  sensors  as  auxiliary 
inputs. 

The  basic  contract  was  originally  for  two  VHF  systems  with  a  Preprocessor, 
This  was  later  modified  to  delivery  of  one  UHF  system  complete  with  Preprocessor 
and  Digital  Converter  /Printer  Output  equipment.  The  development  equipment 
was  completed  and  delivered  on  9  February  for  Air  Force  employment  and  de¬ 
ployment  studies  and  tests  at  RADC. 
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Section  2 


WARS  CONCEPT 


The  concept  which  governed  the  development  of  the  WARS  system  was  the 
generation  of  a  highly  flexible  sensor  system  which  could  collect  seismic  data 
from  an  enemy  intrusion  into  a  monitored  area,  and  relay  that  intrusion  data 
via  RF  link  to  a  central  processing  and  display  center  where  appropriate  tactical 
decisions  could  be  made.  The  system  was  conceived  as  a  means  of  remotely 
monitoring  trails,  fence  lines,  i*oads,  assembly-areas  or  any  other  tactically 
significant  application.  The  sensors  employed  in  the  WARS  system  are  seismic 
geophones  which  respond  to  Rayleigh  wave  motion  in  the  propagation  medium, 
converting  the  medium  displacement  into  a  voltage  which  can  be  analyzed  for  the 
specific  spectra  1  characteristics  of  the  threat.  The  WARS  system  is  designed 
for  maximum  detection  probability  for  personnel  intrusion,  but  will  also  detect 
vehicles  with  a  lessev  probability.  The  system  is  configured  as  showu  in  Figure 
2-1.  Each  geophone  is  housed  within  an  individual  Sensor  /Transmitter  (S/T) 
milt.  Tiieso  units  are  deployed  in  arrays  or  strings  with  from  fivo  to  eight  units 
comprising  each  array.  All  arrays  in  one  area  report  by  RF  link  to  the  Receiver/ 
Interface  (R/I)  unit  on  a  time  shared  basis.  The  data  received  by  the  R/I  unit 
is  forwarded  to  either  the  WARS  Processor,  or  is  sent  directly  to  the  Central 
Processing  Center  by  land  line.  If  the  data  is  routed  to  the  WARS  processor, 
it  is  analyzed  for  array  alarm  rate  and  pattern.  When  preset  criteria  on  array 
alarm  rate  have  been  reached ,  the  Processor  begins  to  compute  the  direction 
of  travel,  velocity  anti  length  of  column  for  readout  at  a  one/minute  rate  for 
high  priority  tactical  use.  A  Digital  Converter  and  Printer  Unit  are  provided 
for  real-time  presentation  of  this  data. 

Each  area  occupied  by  a  WARS  system  is  assigned  a  specific  number  which 
Is  coded  Into  the  S/T  units  assigned  that  area,  and  the  R/I  unit  to  wliich  they 
report.  Therefore ,  transmissions  fivm  adjacent  areas  will  not  be  decoded  by 
the  R/I  and  data  will  not  be  Intermixed.  There  are  16  possible  area  codes 
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2.0  (Continued) 

available,  eight  possible  array  codes,  and  eight  possible  sensor  identification 
numbers.  In  addition,  it  is  possible  for  each  area  to  operate  on  a  different  fre¬ 
quency  with  channel  spacings  of  25  kHz  available  over  the  full  407  MHz  to  470 
MHz  band.  The  processor  is  designed  to  operate  with  only  one  area  being  pro¬ 
cessed  at  a  time,  and  can  therefore  handle  eight  sensors  per  array  and  eight 
arrays  per  area  for  a  total  of  64  primary  sensors.  Once  in  operation  and  pro¬ 
cessing  the  data  from  the  first  array  qualifying,  the  processor  locks  out  the 
other  arrays  and  passes  their  data  through  without  further  analysis. 

The  data  format  employed  in  the  WARS  system  makes  the  concept  directly 
adaptable  to  the  Sensor  Communications  and  Display  System  SCDS  (TAC)  system 
format  and  the  drivers  are  incorporated  which  will  feed  the  WARS  digital  out¬ 
puts  directly  to  the  inputs  of  these  systems  over  land  line ,  or  to  modulators  for 
additional  RF  transmission. 

The  deployment  of  the  system  will  depend  on  the  tactical  situation  and  type 
of  information  desired.  The  sensors  are  designed  with  two  gain  settings  which 
will  detect  a  single  man  at  ranges  of  up  to  10  or  30  meters  in  normal  soil.  The 
distance  between  sensors  is  optional,  but  should  be  at  multiples  or  submultiples 
of  25  meters  if  the  Processor  Is  to  be  employed. 

Two  RF  power  output  settings  are  available,  2  watts  minimum,  and  200 
milliwatts  minimum.  The  selection  of  power  output  will  depend  on  propagation 
loss  over  the  link  selected,  power  conservation  considerations,  and  detectability. 

The  units  are  designed  to  be  of  low  observability.  Their  profiles  are  minimal 
with  an  almost  invisible  monopole  antenna.  In  addition,  the  units  cnn  be  completely 
buried  with  the  antenna  ground  planes  resting  on  the  earth  if  deployment  in  a 
sparsely  vegetated  area  is  necessary. 

Figures  2-2  and  2-3  show  two  possible  array  configurations.  Figure  2-2 
is  a  trail  array  where  the  intruders  will  pass  on  a  line  parallel  to  the  sensor 
string.  Tnis  is  the  optimum  array  for  use  with  the  Processor  since  the  processed 
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Figure  2-2.  Trail  Array 


2.0  (Continued) 


data  will  indicate  direction  of  travel,  velocity  of  column  head,  location  of  the 
column  head  within  the  array,  and  general  makeup  of  the  column.  Figure  2-3 
indicates  a  fence  array  configuration  where  penetration  of  a  perimeter  is  of 
interest.  Note  that  the  sensors  of  this  configuration  have  overlapping  coverage 
to  avoid  uncovered  passages  through  the  perimeter.  This  type  of  coverage  is 
not  necessary  in  the  trail  array  since  the  path  of  the  intruder  is  predictable  and 
his  progress  along  the  array  is  of  importance. 

The  WARS  system  has  been  developed  to  give  the  Air  Force  a  gap -filling 
capability  with  enough  flexibility  to  allow  its  incorporation  into  future  base  defense 
and  area  defense  systems.  Even  the  RF  data  links  are  designed  for  field  replace - 
ability  to  VHF  if  desired. 


Section  3 


SYSTEM  DESCRIPTION 


3,1  GENERAL 

The  WARS  system  as  delivered  under  the  present  contract  consists  of  15 
S/T  units,  one  RA  unit,  one  Processor,  one  Digital  Converter  and  one  Printer 
unit.  The  S/T  and  R/l  units  consist  of  an  Antenna,  Battery  Pack  and  the  S/T  or 
R/l  assemblies.  In  addition,  two  "J-boxes"  were  delivered  which  provide  the 
input  interface  for  auxiliary  sensors  to  the  S/T  unit.  Each  type  of  component 
which  comprises  the  WARS  system  is  shown  in  Figure  3-1.  The  S/T  unit  with 
the  "J-box"  connected  is  shown  in  the  lower  right.  Note  that  the  antenna  has 
weights  on  the  end  of  the  ground  plane  wires  to  assist  in  keeping  the  ground  plane 
close  to  earth  for  minimum  VSWR,  The  Battery  Pack  has  been  attached  to  the 
rear  cf  the  S/'"  housing  by  means  of  two  latches,  one  of  which  is  shown. 

The  R/l  unit  is  shown  at  the  lower  left  of  the  pioture  with  25  feet  of  cable 
used  to  feed  the  decoded  digital  data  to  the  WARS  Processor,  The  output  of  the 
Pr  ocessor  feeds  the  Digital  Couverter  unit  which  is  mounted  directly  below  the 
Printer. 

All  units  except  the  Digital  Corveuer  and  Printer  have  been  designed  for 
field  use  and  are  made  watertight  through  the  uee  of  "O-ring"  gasketing.  Those 
gaskets  are  located  at  each  housing  interface  and  are  hold  in  compression  by 
the  latches.  In  order  to  reduce  the  effect ;  of  high  energy  electromagnetic  fields, 
tie  gasketing  around  the  Battery  Pack  front  panel  and  the  S/T  and  RA  front  panda 
is  d  the  RFI  sealing  type,  and  tire  cable  connecting  the  "J-box**  to  the  S/T  unit 
has  been  RFI  shielded.  The  interconnecting  cables  between  the  R/I  and  Processor 
and  between  the  Processor  and  Digital  Converter  are  also  RF*  shielded  through 
the  use  of  individually  twisted  shielded  pairs  of  wires  within  the  cables. 

AU  field  units  are  equipped  with  handles  for  ease  of  transport  and  are 
painted  with  two  layers  of  epoxy  paint  for  extended  protection. 
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3.2  SYSTEM  SPECIFICATIONS 


The  complete  listing  of  system  specifications  can  be  found  in  the  Prime 
Item  Development  Specification  and  Interface  Specification  documents  listed  in 
Section  6  of  this  report.  A  listing  of  the  most  significant  parameters  of  the 
delivered  system  are  as  follows: 

Sensor/Transmitter  Unit 


Frequency 

407.375  MHz  ±  5  PPM 

Power  Output 

2  W  minimum  into  50  ohm  load 

Modulation 

Digital  FSK 

Deviation 

±5.5  kHz  PEAK 

Bit  Hate 

1200  bits/second 

Spurious  Output 

50  dB  reference  unmodulated  carrier 

Message  Format 

Figure  3-2 

Temperature  Range 

-20°C  to  +  71*C 

Low  Power 

10  ±  3  dB  less  than  high  power 

Low  Gain 

Approximately  10  meters 

High  Gain 

Approximately  30  meters 

Auxiliary  Input  Capability 

Four  (classification  types  -  Vehicles 
or  Personnel) 

Battery  Type 

•TV'  alkaline  (MN  1300)  oells 

18  cells /paok 

External  Power 

25  ±  3  VDC 

Turn  on 

Less  than  1  millisecond 

Antenna 

Quarter  Wave  Monopolo  (Collapsible) 
50  ohms  with  S/T  ease  properly 
implanted 

Vertically  polarized 

405-426  MHz  range 
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Figure  3-2.  Message  Format 


3.2  (Continued) 


Self -Test 

Once  per  three  hours  if  no  valid  alarms 
have  been  sent 

Self -Disable 

16  to  17.5  volts 

3/4  amp,  Pieofuse  (located  in  battery 
pack) 

Volume  w/Battery 

5-1/4"  x  5-1/4"  x  15-3/4" 

Weight  w/Battery  and  Antenna 

20  pounds 

Receiver/Interface  Unit 

Frequency 

407.375  MHz 

Sensitivity 

-105  dBm 

Error  Rate 

s  2  x  10~3 

IF  Bandwidth 

27  kHz  at  3  dB  points 

Dynamic  Range 

60  dB  spux'ious  free  from  -105  dBm, 
and  proper  operation  at  -30  dBm  input 

Squelch 

Squelch  circuitry  controls  power  turn¬ 
on  for  deoode  and  encode  funotlons 

Address  Comparison 

Encode  and  relay  shall  oeour  only  when 
area  code,  Barker  code  and  parity 
ax’O  correct 

Data  Output  Format 

16  bits  identical  to  S/T  bits  1  through 

16 

Output  Signals 

Message  Gate 

Data 

Clock 

Chassis  Ground 

Compatibility 

Output  compatible  with  CSC  /PD  drive 
Output  compatible  with  SCDS  drive 
Output  compatible  with  Processor  drive 

Battery  Pack 

Same  as  for  S/T 
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3.2  (Continued) 


Antenna 

Same  as  for  S/T 

Temperature  Range 

Same  as  for  S/T 

External  Power 

Same  as  for  S/T 

Processor 

Data  Handling 

Up  to  64  S/T  inputs 

Array  Processing  Capability 

One  array  at  a  time 

Data  Readout 

Processed  data  at  a  one  per  minute  rate 
Unprocessed  data  passed  through  with 
minimum  delay 

Qualification  for  Processing 

3  alarms  from  one  array  within  30 
seconds 

Return  to  Unprocessed  Mode 

2  minutes  after  array  activity  ceases 

Data  Output 

Figures  3-3  and  3-4 

Compatibility 

CSC/PD 

SCDS  (TAC) 

HP5050  Printer  (modified) 

Temperature 

0"C  to  50*C 

External  Power 

Same  as  for  S/T 

Digital  Converter/Printer 

Data  Readout 

150  ms  minimum 

Priority  Assessment 

Processed  message  word  (Highest) 
Unprocessed  message  (Second) 

Self -test  message  (Lowest) 

Printer  Unit 

HP5050B  with  M14  and  option  55  clock 

Data  Printout  Format 

Figure  3-5 

Power  Input 

115  V  AC,  60  Hz 
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Figure  3-5.  Data  Printout  Format 


3.3  SENSOR/TRANSMITTER  UNIT 


The  Sensor /Transmitter  unit  (S/T)  is  shown  in  Figure  3-6  in  a  partially  dis¬ 
assembled  state.  The  major  components  of  this  unit  are  the  front  panel,  the 
housing,  the  amplifier,  processor,  alarm  pulse  generator  and  encoder  boards, 
and  the  transmitter  assembly.  The  antenna  and  battery  pack  will  be  discussed 
separately. 

A  fully  disassembled  view  of  the  unit  is  shown  in  Figure  3-7 .  This  unit  is 
the  data  collection  and  relay  component  of  the  WARS  system  and  is  designed  to 
operate  in  either  a  buried  or  surface  deployment  condition. 

The  front  panel  contains  the  geophone,  the  motherboard,  the  code  plug,  the 
antenna  connector  and  the  "J-box"  input  connector.  This  panel  is  used  to  inter¬ 
connect  all  electrical  functions  witliin  the  S/T  unit  and  is  equipped  with  "O-ring" 
seals  around  the  code  plug  access  hatch  and  the  housing  interface. 

The  code  plug  seen  in  Figure  3-6  contains  rocker  switches  which  are  field 
settable  and  allow  assignment  of  area  code,  array  code,  S/T  unit  number,  detection 
range,  transmitter  power  output  level,  and  processor  spectral  weighting.  The 
code  plug  is  a  reusable  devioe  and  can  be  reset  for  any  change  in  application  by 
changing  switch  positions  as  desired. 

The  geophone  is  an  HSJ-1  which  has  been  wrapped  in  two  layers  of  p  -metal 
tape  to  minimize  induction  effects  during  S/T  transmission.  This  geophone 
output  drives  the  amplifier  board  shown  second  from  the  left  in  Figure  3-7, 

The  amplifier  filters  and  gain  sets  the  selsmicaUy  derived  signal  and  passes 
it  on  to  the  processor  board  {for  left  in  Figure  3-7)  where  the  signal  is  analyzed 
for  amplitude  variance  and  is  thresholded  for  alarm  generation.  An  additional 
gain  control  switch  is  mounted  on  the  amplifier  board  to  give  a  total  of  four 
possible  gain  settings.  The  processor  output  is  fed  to  the  alarm  pulse  generator 
board  where  alarm  signal  is  applied  to  a  matrix  with  the  four  other  auxiliary 
inputs  from  the  ‘'3-box."  The  APG  circuitry  then  commutates  the  five  alarm 
signals  out  to  the  encoder  board  along  with  the  1200  bft/sec  clock.  The  APG 
board  also  picks  up  the  battery  pack  power  by  moans  of  the  two  pin  connector 
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Figure  3-6.  S/T  Unit  Configuration 


3.3  (Continued) 


on  the  top  of  the  board,  and  routes  this  power  to  the  motherboard  for  distribution. 
In  addition,  the  self  tost  message  is  generated  on  this  board. 

The  S/T  encoder  board  (on  the  far  right  of  Figure  3-7)  is  used  to  assemble 
and  sequence  the  message  io  the  transmitter.  This  message  consists  of  the  data 
bits  as  shown  in  Figure  3-2.  The  encoder  board  also  contains  the  power  disable 
circuitry  which  blows  the  main  power  fuze  when  the  voltage  drops  below  a  preset 
level  between  16  and  18  volts.  The  transmitter  assembly  contains  two  printed 
circuit  boards.  One  board  has  the  modulation  circuitry,  crystal  oscillator  and 
frequency  multiplier  circuits.  The  second  board  contains  the  power  amplifier 
chain.  The  transmitter  is  designed  with  Class  C  power  stages  to  minimize  battery 
drain,  and  is  also  designed  for  frequency  change  by  crystal  replacement. 

Each  transmitter  assembly  is  capable  of  covering  one  of  three  frequency 
bands:  406-426  MHz,  426-447  MHz  or  447-470  MHz.  Frequency  change  within 
any  one  band  is  accomplished  by  crystal  change  and  realignment  of  the  tuned 
circuits.  Frequency  change  between  major  bands  is  accomplished  by  assembly 
change (See  Figure  3-7,  top  right  shielded  assembly. 

The  RF  output  of  the  transmitter  is  fed  to  the  output  connector  on  the  front 
panel  by  means  of  the  coaxial  fitting  on  tire  motherboard  connector  interface . 

All  boards  used  in  tire  S/T  units  are  interchangeable  with  like  boards  on 
other  units . 

3.4  RECEIVER/INTERFACE  UNIT 

The  Receiver /interface  unit  (R/I)  is  shown  in  Figure  3-8,  It  is  nearly 
identical  with  the  S/T  unit  from  external  view  except  that  the  housing  is  one  inch 
longer,  and  a  second  MS  connector  is  mounted  on  the  front  panel.  The  front  panel 
MS  oonnectors  provide  outputs  to  the  WARS  Processor /Digital  Converter  units, 
or  to  the  SCDS  receiver  input.  The  RF  connector  is  the  antenna  input  con¬ 
nector.  The  code  plug  only  has  four  switches  on  it  for  assignment  of  the  area 
code.  No  additional  data  bits  are  selectable  externally,  however,  the  frame 
marker  code  may  be  selected  by  jumpers  on  the  power  control  board. 
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Figure  3-8.  R/I  Unit  Configuration 


3.4  (Continued) 


The  individual  components  of  the  R/l  unit  are  shown  in  Figure  3-9.  The 
receiver  assembly  is  tuned  to  operate  with  the  S/T  arrays  in  the  field,  by 
selection  of  crystal  and  tuning  components  on  the  boards.  The  signals  received 
from  the  S/T  units  generate  a  squelch  signal  which  is  used  to  activate  address 
comparison  and  encode  circuitry. 

The  IF  output  signal  from  the  receiver  assembly  is  sent  to  the  decoder 
boards  where  the  biphase  data  is  converted  to  NRZ  data,  the  clock  reference 
is  established ,  and  the  Barker  and  parity  codes  are  checked.  If  the  Barker 
code  received  matches  the  code  preset  into  the  R/I  and  the  parity  checks  cor¬ 
rectly,  the  power  control  board  switches  power  to  the  encoder  board  where  the 
demodulated  code  is  checked  against  the  R/l  code  plug  setting.  If  this  correlates, 
then  the  decoded  message  is  encoded  and  forwarded  to  the  desired  processing 
and  display  subsystems  by  means  of  line  driver  circuitry  on  the  encoder  board. 

K  the  data  is  to  be  sent  to  the  SCDS  system,  ,  then  external  power  is  required 
for  the  R/I  unit  to  provide  sufficient  power  for  the  high  level  TTL  line  drivers. 

If  the  data  is  to  be  sent  to  the  WARS  processor  or  digital  converter,  then  the 
low  level  line  driver  output  connector  is  employed  and  internal  power  is  sufficient. 

There  is  also  a  power  disable  function  in  the  R/I  similar  to  that  in  the  S/T. 
The  oirouitry  for  tnis  function  is  contained  on  the  power  control  board. 

The  R/l  output  signals  consist  of  the  Message  Gate,  Data,  Clook,  Status 
and  Chassis  Ground  signals  required  for  proper  operation  of  the  SCDS  or  WARS 
Processor  /Digital  Converter  units, 

3.5  BATTERY  PACK 

The  battery  assembly  is  shown  in  Figure  3-10.  This  unit  is  housed  in  the 
same  type  of  extrusion  as  the  S/T  and  R/l  units,  but  is  fitted  with  a  plastic  insert 
to  insulate  the  battery  cases  from  the  extrusion  wall.  The  battery  is  composed 
of  18  alkaline  "D"  cells  rated  at  9  ampere  hours  apiece.  This  results  in  a  pack 
with  a  28  volt  initial  battery  charge  running  to  an  18  volt  end  life  in  four  to  six 
months  of  normal  sorvice.  The  individual  "D"  cells  are  connected  in  series  as 
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Figure  3-10.  Battery  Assembly 


3«5  (Continued) 

shown  in  the  figure.  The  series  connection  between  cell  stacks  is  accomplished 
through  the  interconnect  boards  with  the  springs  mounted  on  them.  Tlore  is 
one  board  at  the  top  of  the  pack,  and  another  on  the  bottom.  Plastic  covered 
dowels  are  used  to  separate  and  hold  the  battery  stacks  firmly  in  pxace,  and 
one  dowel  is  used  to  carry  the  battery  + 12  volt  tap  from  the  bottom  boara  to 
the  top  board. 

The  battery  connections  are  made  through  berilium  copper  pressure  inter¬ 
faces.  The  positive  terminals  of  the  batteries  are  designed  to  fit  into  the  copper 
springs  which  place  a  90  pound  pressure  load  on  the  upper  board  when  the  pack 
is  assembled.  Measurements  indicate  that  the  interconnect  resistance  of  the 
batteries  is  oomparable  to  the  internal  resistance  of  the  units  so  that  the  maximum 
voltaga  drop  under  a  600  ma  load  is  only  2  volts. 

The  +28  volt  output  of  the  pack  is  fused  with  a  3/4  amp  Picofuse  mounted  on 
the  upper  battery  board  and  accessible  by  removal  of  the  case  lid.  This  is  the 
fuse  which  is  blown  by  the  disable  oircuitry  when  the  battery  pack  voltage  falls 
to  a  level  between  16  and  18  volts. 

The  case  lid  is  sealed  by  means  of  an  RFI  "O-ring"  gasket  when  the  four 
Allen  Head  Cap  Screws  are  tightened. 

Power  is  fed  to  the  interfacing  unit,  either  the  It /I,  S/T  or  Processor, 
through  a  connector  mounted  on  the  case  lid.  This  connector  is  also  "O-ring" 
sealed. 

3.6  ANTENNA 

The  WARS  antenna  is  a  collapsible  monopolo  shown  iu  Figure  3-11,  This 
unit  is  choke  fed  at  the  base  exhibiting  a  nominal  input  impedance  of  60  ohms. 

The  pattern  is  omnidirectional  in  azimuth  with  an  elevation  pattern  shown  in 
Figure  3-12.  The  polarization  is  vertical  and  the  VSWR  remains  below  3:1  over 
the  full  406-470  MHz  frequency  range  as  bag  as  the  ground  plane  remains  within 
a  few  inches  of  the  earth.  For  this  reason,  lead  weights  have  been  added  to  the 
Ups  of  the  ground  plane  wires  to  keep  the  plane  on  or  near  the  earth. 
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The  antenna  is  designed  to  be  buried  up  to  the  feed  point  where  the  ground  plane 
separates  from  the  silicone  rubber  feed  assembly. 

The  antenna  is  used  on  both  the  S/T  and  R/l  units,  and  can  be  folded  to  fit 
into  a  carrying  tube  1-1/2”  in  diameter  and  12  inches  long. 

3.7  PROCESSOR 

The  WARS  Processor  is  the  development  model  of  the  Sylvania  WILTRAK 
processing  unit.  It  is  housed  within  a  field  case  as  shown  in  Figure  3-13  with  its 
own  battery  pack  power  supply.  The  circuitry  is  carried  on  six  double  wirewrap 
boards  designated  as:  I/O  (Input /Output),  Control  Logic,  ALU  (Arithmetic  Logic 
Unit),  RAM  (Random  Access  Memory),  ROM  (Read  Only  Memory)  and  Timing 
and  Power  Control. 

The  WILTRAK  processor  is  designed  to  operate  within  the  overall  WARS 
configuration.  The  intruder  detection  information  originating  at  the  Sensor/ 
Transmitter  units  is  transmitted  to  a  Receiver /Interface  unit.  Each  Receiver/ 
Interface  unit  is  the  collection  point  of  alarm  transmission  from  up  to  64  Sensor/ 
Transmitter  units  -  identified  as  a  WARS  area.  As  such,  each  WARS  area  may 
contain  up  to  eight  arrays  eaoh  of  which  may  oontain  as  many  as  eight  Sensor/ 
Transmitter  units. 

The  Receiver/Interface  unit  interfaces  with  the  processor  via  three  twisted 
pair  with  shield.  All  R/l  unit  output  messages  are  relayed  to  the  processor 
which  selects  primary  messages  for  activity  processing,  and  relays  and  outputs 
all  other  types.  Whenever  the  processor  is  in  the  processing  mode,  all  primary 
alarms  not  originating  in  the  array  being  processed  are  also  relayed. 

The  processor  output  is  identical  to  that  of  the  Receiver  /Interface  unit  - 
three  twisted  pair  with  shield.  The  output  messages  can  be  either  relayed  R/I 
messages  or  processed  data  messages  originating  in  the  processor.  The  processor 
output  also  may  be  transmitted  to  a  central  data  collection  point,  a  higher  level 
processor  or  computer  or  dlreot  readout  via  the  Digital  Converter  and  Printer, 
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The  Digital  Converter  and  Printer  are  designed  to  realize  a  more  meaningful 
interpretation  of  processed  data.  The  binary  coded  data  representing  velocity, 
position,  and  direction  are  translated  into  numeric  values  representing  true 
velocities  and  position  in  meters/second  and  meters  respectively. 

The  processor  is  programmed  with  a  unique  data  processing  algorithm  derived 
from  work  performed  by  GTE  Sylvania.  This  program  is  contained  in  read-only- 
memories  such  that  the  processor  is  self-contained  and  does  not  require  continuing 
software  and  programming  support. 

The  processor  operation  is  based  on  knowing  the  relative  location  of  the 
sensors  within  an  array.  Consequently,  the  sensor  position  data  is  programmed 
into  the  processor  with  a  pinboard  matrix.  The  programming  of  the  sensor 
positions  sets  into  the  processor  the  distance  between  each  sensor  in  an 
array.  The  pinboard  positions  are  numbered  from  0  to  15  where  each  position 
represents  a  distance  of  25  meters.  The  maximum  length  of  deployment  of  a 
sensor  array  is  400  meters.  Each  possible  sensor  location  (16)  is  therefore 
assigned  a  unique  cell  position  in  memory.  Pins  (up  to  8)  are  inserted  into 
tills  field  of  16  pinboard  locations  to  relate  the  specific  position  of  tho  sensors 
to  tho  processor.  Sensors  in  an  array  are  deployed  and  therefore  numbored, 
sequentially,  where  sensor  number  1  is  always  tho  first  sensor  in  the  trail  array 
leading  to  tlie  area  to  be  protected.  In  trail  arrays  parallel  to  the  protected  area, 
sensor  number  1  is  the  first  sensor  at  the  left  end  of  tine  array.  Since  the  first 
sensor  is  the  reference  for  determining  the  relative  distance  between  sensors, 
it  is  always  located  in  the  first  position  (0  motors)  in  the  18  position  pinboard 
matrix. 

As  an  example,  If  there  are  five  sensors  in  an  array  spaced  75  meters  apart, 
the  pinboard  would  be  programmed  as  follows: 

Sensor  No.  1  Pinboard  Position  0 

Sensor  No.  2  Pinboard  Position  3 


Sensor  No.  3 


Pinboard  Position  6 
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Sensor  No.  4 


Pinboard  Position  9 


Sensor  No.  5  Pinboard  Position  12 

A  diagram  of  the  above  example  is  shown  in  Figure  3-14. 

Alarm  messages  received  from  sensors  within  an  area  by  way  of  a  WARS 
Receiver/Interface  unit  are  processed  to  extract  intruder  information.  These 
messages  are  decoded  to  determine  the  identity  of  the  sensor  and  the  nature  of 
the  alarm,  i.e. ,  a  primary  or  auxiliary  alarm  -  only  primary  alarms  are  to 
be  processed.  A  primary  alarm  is  one  generated  by  the  Sensor /Transmitter 
unit  internal  sensor  and  processor,  and  identified  by  the  SCDS  data  code  0001. 

The  operation  of  the  processor  is  divided  into  two  modes:  Array  Detection 
mode  and  Array  Processing  mode.  When  in  the  Array  Detection  mode,  the  pro¬ 
cessor  monitors  the  level  of  activity  of  up  to  eight  different  arrays  (each  of  which 
contains  five  to  eight  sensors).  Should  one  array  indicate  increasing  alarm 
activity,  the  processor  switches  to  the  Processing  Mode  and  locks  onto  that 
array.  Alarm  information  from  all  other  arrays  is  ignored  when  in  the  Array 
Processing  mode. 

When  the  processor  is  in  the  Detection  mode,  ail  non -primary  mcssagos 
(auxiliary,  self  test,  etc.)  are  retransmitted  without  modification  or  processing. 
In  the  Processing  mode,  the  processor  retransmits  all  messages  except  those 
originating  in  the  array  which  the  processor  is  locked  onto,  when  In  this  node, 
the  processor  enters  into  a  data  scanning  routine  every  60  seconds  which  results 
in  output  words  containing  velocity,  direction,  position,  profile  and  confidence 
information.  Whenever  the  Intrusion  alarm  activity  subsides  for  the  array  being 
processed,  the  processor  switches  back  to  the  detection  mode  to  again  monitor 
the  activity  of  all  arrays* 

3.8  DIGITAL  CONVERTER 

Hie  Digital  Converter  (Figure  3-15)  accepts  messages  from  either  the  WARS 
R/I  unit  or  the  processor  and  converts  the  data  into  a  form  suitable  to  drive  a 
specially  modified  Hewlett  Packard  5050B  digital  printer.  The  Digital  Converter 
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Figure  3-14.  Sensor  Array  Pinboard  Programming  Example  for 
an  Array  Deployed  to  Monitor  Personnel 


Figure  3-15.  Digital  Converter 
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also  generates  the  various  command  and  control  signals  required  by  the  printer. 

The  digital  printer  displays  the  data  in  the  format  of  Figure  3-16a  if  the  message 
is  processed,  or  in  the  format  of  Figure  3-16b  if  the  message  is  not  processed. 

Since  the  display  rate  is  limited  by  the  speed  of  the  printer,  a  priority  network 
is  implemented  in  the  Digital  Converter  to  prevent  the  loss  of  processed  data 
at  the  expense  of  a  possible  loss  of  some  unprocessed  data,  particularly  self  test 
messages.  No  data  will  be  lost,  however,  if  the  messages  are  separated  by  150 
milliseconds  or  more. 

There  are  four  input  signals.  In  addition  to  the  serial  data,  clock,  and  message 
gate  from  the  processor  or  the  R/l  unit,  a  hold -off  signal  is  required  from  the 
printer  which  tells  the  Digital  Converter  when  a  print  cycle  is  in  progress.  The 
Digital  Converter  outputs  consist  of  parallel  data  for  nine  binary  coded  decimal 
(BCD)  digits,  reference  voltages  to  tell  the  printer  what  is  a  logic  "l'k  and  "0", 
and  print  and  paper  advance  commands. 

The  primary  purpose  of  the  Digital  Converter  and  printer  is  to  display  data 
from  the  processor.  The  function  of  displaying  unprocessed  data  is  secondary 
and  will  be  performed  only  when  it  does  not  interfere  with  the  displaying  of  pro¬ 
cessed  data.  Processed  messages  are  separated  by  at  least  60  seconds,  so  it 
is  impossible  for  a  processed  message  to  be  lost  due  to  the  printing  of  other 
processed  messages.  Priorities  are  assigned  to  the  message  types  as  follows: 
a  processed  message  is  highest  priority,  an  unprocessed  alarm  messago  is  second 
priority,  and  a  self  test  message  is  lowest  priority. 

The  Digital  Converter  was  constructed  using  7400  series  TTL.  The  choice 
of  TTL  was  based  on  the  fact  that  it  is  inexpensive,  roodily  available,  and  offers 
a  wide  variety  of  complex  function  MSI  devices.  Power  consumption  is  not  a 
problem  since  the  Digital  Converter  operates  from  AC  line  power.  Ali  of  the 
circuitry  is  contained  on  three  circuit  boards  ,  and  the  total  number  of  integrated 
circuits  is  approximately  80. 

The  digital  printer  is  a  Hewlett  Packard  model  5050B  with  modification  spec¬ 
ification  M14.  Also  included  with  the  basic  printer  is  an  option  55  digital  clock. 


3-27 


PRINT  COLUMN 


LINE  2 


LINE  3 


_  Figure  a.  Processed  Format 

V  -  Velocity 
D  -  Direction 
C  «  Confidence 


LINE  l 


UNK  2 


A  *  Array  ID  | 
S  =  Sensor  ID  i 


Transmitter  ID 


Figure  3-16.  Printer  Output  Formats 
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The  modifications  to  the  printer  are  in  two  areas.  First,  time  from  the  digital 
clock  will  be  printed  in  the  eight  columns  nearest  the  right  hand  side  of  the  paper 
only  when  a  time  enable  pulse  proceeds  the  print  command.  Colons  will  always 
be  printed  between  the  hours  and  minutes  and  between  the  minutes  and  seconds. 

No  data  or  controls  are  required  by  the  printer  to  print  time  other  than  the  time 
enable  and  print  command  pulses.  The  necessary  connections  needed  to  print 
colons  between  the  hours,  minutes,  and  seconds  are  hardwired  into  a  code  plug 
which  is  attached  to  the  input  connector  A1J2  on  the  back  of  the  printer.  The 
second  modification  to  the  printer  is  provision  to  advance  the  paper  at  the  command 
of  an  external  pulse.  An  input  connector  is  added  to  the  rear  panel  of  the 
instrument  to  reoeive  the  paper  advance  signal. 


Section  4 


DEVELOPMENT  PROGRAM 


4.1  DESIGN  PHASE 

Change  E  to  the  WARS  contract  was  received  on  2  June  1972,  and  the  design 
phase  of  the  contract  for  a  UHF  digital  FSK  system  was  initiated. 

The  primary  goal  of  this  phase  was  to  define  the  UHF  system  and  establish 
a  set  of  design  goals  which  were  to  be  incorporated  into  the  Prime  Item  Devel¬ 
opment  Speoifi cation.  Of  major  concern  during  this  phase  was  the  addition  of 
the  circuitry  and  interface  details  for  inputting  four  auxiliary  alarm  signals  to 
the  S/T  unit,  changing  the  data  readout  rate  from  one  primary  alarm  every  four 
seconds  to  one  primary  alarm  every  five  seconds  with  a  maximum  S/T  alarm 
rate  of  one  per  second  when  all  five  alarms  present  (the  primary  plus  four 
auxiliaries),  converting  the  transmitter,  receiver  and  antennas  to  the  UHF  band, 
and  changing  the  data  format  for  SCDS  compatibility. 

The  design  effort  required  to  accomplish  these  changes  ocoupied  the  period 
from  June  1972  through  October  1972.  The  extent  of  the  redesign  was  nearly 
total  in  terms  of  circuit  board  layout.  The  only  boards  whioh  remained  basioally 
unchanged  were  the  amplifier  and  processor  boards  in  the  S/T  unit,  but  new 
layouts  of  these  were  required  to  pick  up  some  last  minute  design  improvements. 

The  effect  of  shifting  to  a  5  second  data  rate  was  much  more  severe  than 
anticipated  in  the  effectiveness  of  the  algorithm  employed  in  the  processor. 

The  loss  in  data  due  to  the  low  sample  rate  per  sensor  (20%  loss)  manifested 
itself  os  drastically  reduced  confidence  levels  in  the  processed  message,  and 
erratic  velocity  data.  A  major  ohnnge  had  to  be  made  in  the  processor  design 
in  order  to  change  the  basic  flag  rate  and  peripheral  functions  to  the  five  second 
rate. 

The  design  effort  undertaken  during  this  five  month  period  included  the  paper 
design  of  the  circuitry  and  system  interfaces,  the  breadboarding  of  the  circuits 
and  testing  of  the  breadboards  for  board  level  and  system  level  operation. 
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4.2  PACKAGING  PHASE 


The  packaging  design  for  the  WARS  system  makes  use  of  common  housing 
design  in  the  S/T,  R/l  and  battery  pack.  This  commonality  required  the  use  of 
only  one  set  of  extrusion  tooling  for  all  units.  An  extrusion  was  selected  on  the 
basis  of  mechanical  integrity  for  units  which  would  be  receiving  considerable 
personnel  handling  and  would  be  subjected  to  the  environment  of  a  buried  system. 
The  only  interfaces  that  would  be  subject  to  leakage  would  be  die  end  plates  and 
the  covers  rather  than  a  multi -seam  box  with  a  cover.  The  units  have  been  designed 
for  maximum  accessibility  to  the  individual  cards  by  placing  all  boards,  including 
the  RF  subassemblies,  on  a  motherboard  by  means  of  conneotors.  This  arrange¬ 
ment  allows  complete  removal  of  the  electronics  by  simply  removing  four  Cap 
Screws  and  sliding  the  entire  assembly  out  of  the  housing.  Once  this  has  been  done, 
eaoh  board  can  be  individually  removed  without  soldering  iron  or  cutters.  The 
only  tools  required  for  complete  assembly  are  an  Allen  Head  wrench  and  a  combi¬ 
nation  Blade  /Phillips  Head  screwdriver. 

The  extrusions  employed  are  of  a  universal  type  in  which  many  grooves  are 
available  for  card  guides.  To  insure  that  incorrect  board  insertion  does  not 
ocour,  the  proper  guides  have  been  opened  and  present  a  flanged  input  as  se.en 
in  Figure  3-6. 

Consideration  of  field  settability  resulted  in  the  use  of  single  pole  single  throw 
switches  on  the  code  plug  for  assignment  and  change  of  code  settings.  This  allows 
resuse  of  the  code  plugs  and  field  change  of  code  by  simply  altering  the  switoh 
positions.  The  code  plugs  are  shown  in  Figure  4-1,  and  are  field  accessible 
through  a  hatch  which  is  latch  secured  and  "O-ring"  sealed. 

All  board  tongues  are  keyed  so  that  only  S/T  boards  can  be  inserted  in  the 
S/T  motherboards,  and  then,  only  in  their  proper  connectors.  The  same  is 
true  for  the  U A  boards.  The  processor  boards  and  the  Digital  Converter  boards 
arc  identified  by  name  and  their  positions  in  the  chassis  are  marked  on  the  chassis. 

The  hand -carried  assemblies  such  as  the  R/I,  S/T, battery  packs  and  processor 
are  equipped  with  handles  or  straps  for  ease  of  carrying. 
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Figure  4-1.  Code  Plugs 


4.2  (Continued) 


The  Digital  Converter  and  Printer  units  are  designed  for  rack  mounting  and 
are  equipped  with  mounting  hardware. 

All  field  units  are  water  sealed  by  gasketing,  and  painted  olive  drab. 

4.3  ENGINEERING  TESTS 

Engineering  tests  continued  throughout  the  breadboard  phase  of  the  program. 
Each  prototype  board  and  assembly  was  subjected  to  electrical,  performance  and 
interface  evaluations  to  assess  compliance  with  the  end  item  specifications. 

After  each  board  was  cheoked  for  operation  at  room  temperature  and  over  the 
-20°C  to  +  71°C  temperature  range,  it  was  incorporated  into  a  prototype  front 
panel  for  subsystem  integration.  Prototype  integration  was  followed  by  system 
testing  of  the  R/l  and  S/T  prototypes.  This  evaluation  included  digital  inter¬ 
facing  to  verify  the  function  of  the  encoder  and  decoder  boards  by  directly 
coupling  the  S/T  encoder  output  to  the  R/l  decoder  and  address  comparison 
functions  and  checking  the  R/l  encoder  output  format  against  the  S/T  encoder 
output  format.  RF  link  tests  were  made  to  verify  transmitter/receiver  freq¬ 
uency  toleranoe  buildup  and  modulation  interfaces. 

Interface  tests  were  also  performed  using  the  processor  and  digital  converter 
to  verify  R/l  operation  into  those  units. 

Testing  of  the  processor  was  conducted  using  a  Nova  800  computer  to  simulate 
the  sensor  field  and  apply  array  inputs  which  would  exercise  all  of  the  processor 
operations.  Temperature  testing  from  0*C  to  +  52°C  followed  electrical  tests. 

A  word  generator  breadboard  was  fabricated  and  used  to  test  the  digital  converter 
functions  including  the  priority  assessment  and  data  handling  functions  of  the 
unit. 

A  watertight  integrity  test  was  performed  on  an  S/T  battery  pack  assembly 
to  determine  the  effectiveness  of  the  "O-ring"  seals  and  tension  adjustment  of 
the  latches .  The  assembly  was  heated  to  +  15Q*F  and  then  submerged  in  three 
feet  of  water  at  approximately  50*F. 
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4.4  DEVELOPMENTAL  MODEL 


Following  successful  completion  of  the  testing  on  each  assembly  prototype, 
final  engineering  release  was  made  for  fabrication  of  the  developmental  model. 
This  model  consists  of  15  S/T  units,  one  R/Iunit,  17  battery  packs,  16  antennas, 
one  processor,  one  digital  converter,  one  printer  and  the  cabling  necessary  to 
interface  the  system. 

In  addition  to  the  above  assemblies,  two  J-boxes  for  auxiliary  sensor  inputs 
to  the  S/T  units  were  provided.  Figure  1-1  of  this  report  pictures  all  of  the 
units  of  the  developmental  model  delivered.  There  are  only  one  S/T,  two  battery 
packs,  two  antennas,  and  one  J-box  shown  since  all  other  units  are  identical. 

The  fabrication  of  the  developmental  model  took  place  during  the  months  of 
November  1972,  December  1972,  and  January  1973.  All  units  were  subjected 
to  workmanship  inspection  and  preliminary  electrical  checkout  prior  to  the 
commencement  of  formal  Acceptance  Testing. 


Section  5 


ACCEPTANCE  TESTS 


5.1  TEST  CRITERIA 

The  Acceptance  Test  criteria  for  the  WARS  UHF  developmental  model  were 
established  in  the  contract  Statement  of  Work,  PR  No.  C-2-2463  of  Contract 
F30602-69-C-0268,  Modification  P00013.  The  essential  requirements  for  the 
WARS  system  are  as  follows: 

a.  Sensor /Transmitter  Unit.  -  The  S/T  unit  shall  be  comprised  of  the 
following  subassemblies:  (1)  Primary  Detector,  (2)  Alarm  Pulse 
Generator,  (3)  Encoder  and  Power  Control,  (4)  Transmitter,  (5) 
Antenna,  and  (6)  Battery  Pack.  An  alarm  signal  generated  by  the 
primary  detector  shall  initiate  power  turn-on  on  the  encoder  and 
transmitter.  The  encoder  and  power  control  shall  enable  the  trans¬ 
mitter,  generate  the  message  to  be  transmitted,  and  determine  the 
duration  of  transmission.  The  message  shall  be  a  digital  word  con¬ 
sisting  of  21  bits  plus  17  external  bits.  The  encoder  shall  be  provided 
with  an  external  means  of  selecting  the  Area  ID  and  the  Transmitter 
ID.  The  transmitter  shall  be  a  high  stability  UHF  unit  operating  at  a 
single  orystal  controlled  frequency  in  either  the  406-426  MHz ,  426- 
447  MHz,  or  447-470  MHz  frequency  bands.  Bands  may  be  changed 
by  ^placement  of  the  transmitter  printed  wiring  assembly.  The 
antenna  shall  be  approximately  a  quarter -wave  monopole.  The  battery 
paok  shall  provide  27  volts,  to  an  end  point  voltage  of  18  volts.  Self¬ 
test  circuitry  shall  be  included  to  verify  system  performance  during 
extended  periods  of  inactivity.  The  self -test  circuitry  shall  be  inhibited 
during  periods  of  intrusion  alarm  activity.  There  shall  be  provision 
for  seif-disable  circuitry. 

b.  Receiver  /Interface  Unit,  -  The  R/I  unit  shall  be  capable  of  receiving 
signals  sent  by  the  S/T  unit  and  transferring  the  received  message  over 
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5. 1  (Continued) 


a  wire  line  to  either  the  processor  or  the  CSC/ PD.  The  R/I  unit  shall 
be  comprised  of  the  following  subassemblies:  (1)  Receiver,  (2)  Decoder, 
(3)  Address  Comparator/ Encoder  (AC/E),  (4)Power  Control-Line  Driver, 
(5)  Antenna,  and  (6)  Battery.  The  receiver  shall  be  crystal-controlled 
and  set  to  a  frequency  in  any  one  of  three  bands,  406-426,  426-447,  or 
447-470  MHz.  Received  messages  from  the  S/T  shall  be  demodulated, 
decoded  and  checked  for  WARS  address.  If  the  address  is  correct,  the 
message  shall  be  reencoded  and  sent  to  the  CSC/PD,  or  the  preprocessor. 
The  antenna  shall  be  approximately  a  quarter-wave  monopole.  There  shall 
be  provision  for  self -disable  oirouitry. 

c.  Preprocessor  Equipment.  -  The  equipment  shall  be  comprised  of  the 
following: 

Preprocessor  Unit.  The  preprocessor  unit  shall  be  designed  suitable  for 
field  deployment  interfacing  with  the  WARS  R/I  unit  and  SCDS  (TAG)  re¬ 
ceiver  terminal  unit.  The  unit  shall  contain  all  the  necessary  memory, 
register,  control,  logic,  decoder  and  enooder  circuits  to  process  input 
alarm  data.  The  unit  shall  be  self-contained  with  its  own  battery  pack 
which,  ideally,  shall  be  the  same  as  used  for  the  S/T  and  R/I  units. 

Digital  Converter  Unit.  The  digital  converter  shall  provide  the  necessary 
interface  between  the  preprocessor  unit  and  the  dock  printer  unit.  The 
converter  shall  contain  all  the  necessary  buffers,  decoding  registers  and 
control  circuits  required  for  converting  the  output  of  the  preprocessor 
unit  into  an  acceptable  and  meaningful  format(s)  for  display  (printout)  by 
the  printer  unit. 

Clock  Printer  Unit.  This  shall  be  a  suitable,  standard,  commercially 
available  unit  such  as  the  HP  SOSOB  with  Option  53  (Digital  Clock) 
modified  as  required  for  direct  interfacing  with  tho  digital  converter 
unit. 

The  equipment  shall  be  designed  to  Interface,  via  interconnecting  cable, 
directly  with  the  R/X  unit,  Basically,  the  function  of  the  equipment  shall 
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be  to  automatically  extract  and  print  out  intrusion  information,  e.g. , 
position,  direction,  velocity  and  profile  based  iqjon  correlation  of 
internally  established  logic  and  inputted  alarm  messages  originating 
from  array-deployed  S/T  units.  An  array  is  defined  as  a  group  of 
from  five  to  eight  S/T  units  arranged  in  a  frail  configuration,  up  to 
400  meters  in  length.  The  processor  equipment  shall  be  capable  of 
monitoring  "array  activity"  from  at  least  eight  arrays.  However,  the 
equipment  will  not  be  required  to  simultaneously  process  and  print  out 
data  from  two  or  more  simultaneously  intruded  arrays. 

The  test  program  was  to  be  conducted  in  three  phases:  Unit  Level  Tests, 
System  Level  Test3  and  Field  Demonstration.  The  Unit  and  System  Level  tests 
were  classified  as  Preliminary  Acceptance  Tests  while  the  Final  Acceptance 
Test  was  the  Field  Demonstration. 

5.2  TEST  PLAN 

An  Acceptance  Test  Plan  was  submitted  for  approval  on  10  November  1972 
'  which  delineated  the  test  requirements,  test  procedures,  and  acceptance  criteria 
to  be  used  during  the  acceptance  test  phase  of  tho  program.  This  phase  was 
conducted  during  the  period  19  January  through  9  February  1973  at  the  con¬ 
tractor's  plant  in  Mountain  View,  California. 

Tho  test  plan  called  out  all  of  the  critical  parameters  and  functions  for 
evaluation  that  were  specified  in  the  contraot  Statement  of  Work,  and  also 
called  out  many  of  the  detailed  unit  parameters  for  measurement  that  were 
deemed  critical  to  the  overall  system  performance. 

The  Unit  level  tests  evaluated  the  following  parameters  for  compliance  to 
the  Prime  item  Development  Specification  submitted  on  21  August  1972  and  those 
elements  cited  in  Section  5. 1  of  this  report: 

S/T  Unit  Tests 

Primary  Detection  Sensitivity  and  Gain  setting  provision. , 
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Alarm  Pulse  Generator 
Encoder  Message  Format 
Transmitter 

Power  Consumption 
Configuration 
Antenna 
Battery  Pack 

Environment 

R/I  Unit  T«if 

Squelch  Control 

Error  Kate 
Message  Verification 

Configuration 
Antenna 
Battery  Pack 


Auxiliary  inputs ,  alarm  rate ,  switched  power 
control  for  encoder  and  transmitter. 

Code  plug  operation,  message  format, 
clock  rate,  message  length. 

Frequency,  high  and  low  power  output 
level  and  control,  spurious  output  levels, 
modulation  deviation,  input  voltage  level 
effects. 

Transmit  and  quiescent  current  consumption. 

Form  factor  and  environmental  features. 

Collapsible  monopole. 

Voltage  range,  current  capability,  external 
power  provision. 

Proper  operation  over  -20*C  to  +7l*C  with 
a  frequency  stability  of  5  ppm  from  initial 
room  temperature  setting. 

Sensitivity,  IF  bandwidth,  spurious  free 
dynamic  range,  strong  signal  operation, 
frequency. 

Control  of  Decode  and  Address  Comparison/ 
Encode  functions. 

Bit  error  rate  for  input  of  -105  dBm. 

Frame  sync  word  effect  on  message  Decode/ 
Encode  function. 

Form  factor  and  environmental  features. 

Collapsible  monopole. 

Voltage,  range,  current  capability  and 
external  power  input  provision. 


Power  Consumption 


Quiescent  and  encode  current  consumption 
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Environment  Proper  operation  over  -20°C  to  +  71°C 

with  a  frequency  stability  of  5  ppm  from 
initial  room  temperature  setting. 

Output  Format  Message  format,  drive  circuitry, 

compatibility  with  CSC /PD  and  digital 
converter,  data  line  content. 


Processor  Unit  Tests 

Detection  Mode  Tests  Detection  level,  auxiliary  alarm  message 

handling,  primary  alarm  message  handling, 
self  test  message  handling. 

Array  Processing  Mode  Qualification  criteria,  output  format, 

return  to  detection  mode  criteria,  and 
algorithm  tests  for  direction,  velocity, 
image,  confidence  and  position  data. 


Digital  Converter  Unit  Tests 

Message  Handling  All  combinations  of  valid  processed  and 

non -processed  message  inputs,  parity 
error  indication. 

Priority  Routine  All  combinations  of  processed,  un¬ 

processed  and  self  test  alarm  data 
Inputs. 

The  System  Level  Tests  were  performed  in  the  laboratory  using  tho  battery 
packs  as  prime  power  sources  for  the  R/l,  S/T  and  Processor  units.  These  tests 
were  designed  to  check  all  of  the  interface  functions  using  an  RF  link,  and  verify 
the  self  test  and  system  error  rate  specifications.  During  this  series  of  tests, 
the  entire  system  was  hooked  up  as  it  would  be  in  the  field  and  tested  for  all 
major  system  functions. 

The  Field  Demonstration  tests  were  conducted  to  verify  that  the  system 
would  perform  in  a  field  environment  as  designed.  These  tests  checked  the 
field  setahiiity  of  the  code  plugs,  the  seismic  detection  function  of  the  primary 
sensors,  the  RF  data  link  operation  through  the  mouopole  antennas,  the  pro¬ 
cessor  operation  when  working  on  R/l  decoded  primary  sensor  alarms  qualifying 
for  array  processing,  and  false  alarm  operation  in  a  very  high  seismic  back¬ 
ground  level. 
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In  addition  to  these  required  tests ,  additional  tests  were  performed  at  the 
COTR's  request.  These  tests  evaluated  adjacent  channel  interference  effects 
in  the  receiver,  and  looked  at  the  ground-to-ground  range  capability  of  the  RF 
link  in  the  local  area. 

5.3  TEST  RESULTS 


The  results  of  the  testing  indicated  that  the  system  met  or  exceeded  all  of 
the  requirements  of  the  contract  Statement  of  Work  for  electrical  performance 
both  in  the  laboratory  and  the  field.  The  detailed  data  sheets  for  each  test 
performed  are  presented  in  Appendix  A  of  this  report. 

The  measurement  of  ground-to-ground  range  of  RF  data  communications 
showed  that  the  unit  operated  successfully  at  ranges  of  between  1.5  and  2  miles. 
The  intervening  terrain  included  several  freeway  overpasses  and  embankments 
which  produced  non -line-of -sight  conditions. 

The  adjacent  channel  Interference  test  was  performed  In  a  simulated 
manner  using  two  signal  generators  coupling  energy  into  the  receiver. 
Measured  adjacent  channel  selectivity  was  approximately  40  db  at  a  25 
kHZ  offset. 


Section  6 


REPORTS  AND  VISITS 


6.1  REPORTS  SUBMITTED 

The  following  reports  were  submitted  under  Change  E  of  the  subject  contract: 


Data  Item  A  001 


Data  Item  A  002 

Data  Item  A  003 

Data  Item  A  004 
Data  Item  A  005 
Data  Item  A006 


R&D  Status  Report  for  1  June  through  14  July  1972  - 
17  July  1972 

R&D  Status  Report  for  14  July  through  14  August  1972  - 
29  August  1972 

R&D  Status  Report  for  14  August  through  8  September 
1972  -  11  September  1972 

R&D  Status  Report  tor  8  September  through  10  October 
1972  -  10  October  1972 

R&D  Status  Report  for  10  October  through  10  November 

1972  -  10  November  1972 

R&D  Status  Report  for  10  November  through  11 
December  1972  -  13  December  1972 

R&D  Status  Report  for  11  December  1972  through 
11  January  1973  -  11  January  1973 

R&D  Status  Report  for  12  January  through  12  February 

1973  -  14  February  1973 

Design  Plan  (update)  S/T  and  R/I  units  -  30  August 
1972 

WARS  UHF  Acceptance  Test  Plan  -  10  November 
1972 

WARS  UHF  Final  Report  -  March  1973 
Recommended  Spare  Parts  List  -  28  September  1972 
Engineering  Data  -  1  March  1973 
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Data  Item  A  007 
Data  Item  A  008 
Data  Item  A  009 

Data  Item  A  010 


Instruction  Manual  for  WARS  -  March  1973 

Contract  Funds  Status  Report  -  11  September  1972 

Configuration  Item  Development  Specification  -  30 
August  1972 

WILTRAK  Preprocessor  Design  Plan  -  23  October  1972 
WARS  Interface  Specification  -  18  July  1972 
WARS  Design  Review  Minutes  -  30  August  1972 


6.2  CONFERENCES  AND  VISITS 


The  following  visits  were  made  during  the  period  of  performance  under  Change 
E  of  the  subject  contract: 

S.  Militello,  R.  King,  H.  Power  of  RADC;  D.  Eno  and  T.  Sutton  of  Sandia; 

T.  Midura  and  J.  O'Neill  of  ESD  attended  a  WARS  Interface  meeting  at  ESG- 
WD,  Mountain  View,  California  on  13  July  1972. 

S,  Militello  and  H.  Power  of  RADC  attended  a  WARS  Design  Review  at  ESG- 
WD,  Mountain  View,  California  on  23-24  August  1972. 

R.  Lucas  visited  RADC  on  3  October  1972  for  technical  discussions  on  WARS. 

W.  Wolber,  S,  Militello,  R,  King  and  H.  Power  of  RADC;  T.  Midura  of  ESD; 

W.  Gosset  of  Sandia  attended  a  WARS  Design  Review  held  at  ESG-WD,  Mountain 
View,  California  on  25-26  October  1972. 

S.  Militello,  R,  King  and  D.  Reed  of  RADC  visited  ESG-WD  for  technical 
discussions  and  witness  of  Acceptance  Tests  during  the  period  5-9  February 
1973. 


Section  7 


CONCLUSIONS  AND  RECOMMENDATIONS 


The  successful  development  of  the  WARS  UHF  system,  the  performance 
data  obtained  in  testing,  and  the  capabilities  demonstrated  in  the  limited  field 
test  show  that  the  WARS  system  presents  a  viable  approach  to  both  intermediate 
and  long  range  Air  Force  seismic  detection  and  data  link  requirements.  The 
equipment  meets  all  of  the  specifications  imposed  on  the  development  hardware, 
and  the  processor  represents  a  basic  and  powerful  tool  in  data  analysis  and  target 
presentation  with  sufficient  flexibility  to  allow  integration  with  a  wide  variety  of 
sensor  conoepts. 

The  hardware  has  been  developed  to  the  specifications  of  a  basic  intrusion 
detection  concept.  The  actual  employment  and  deployment  of  the  system  components 
and  effective  use  of  the  processor  is  to  be  studied  by  RADC.  Sensor  gain  settings, 
sensor  spacing,  array  configurations,  processor  parameter  measurement  bounds , 
and  RF  link  configurations  are  areas  which  must  be  further  refined  and  defined 
in  actual  field  testing. 

Some  of  the  areas  which  should  be  specifically  addressed  are: 

1.  Design,  develop  and  Install  a  VHF  data  link  to  replace  or  supplement 
the  present  UHF  link. 

2.  Enter  into  a  second  phase  study  for  the  next  generation  WILTRAK  pro¬ 
cessor  to  refine  the  velocity  measurement  capability,  expand  the  memory, 
Improve  data  handling  to  more  than  one  array  at  a  time ,  and  generally 
improve  the  algorithm  while  improving  the  hardware.  (See  Figure  3-12). 

3.  Replace  the  present  monopole  antenna  with  an  end  fed  or  sleeve  dipole 
for  better  low  angle  coverage  and  lower  VSWR. 

4.  Evaluate  the  environmental  capability  of  the  present  design  through 
empirical  tests. 
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5.  Redesign  for  full  temperature  range  of  -40°C  to  +  71°C. 

6.  Upgrade  the  mechanical  design  as  required  for  full  MIL  capability. 

7.  Design,  develop  and  fabricate  a  board  to  replace  the  transmitter 
assembly  in  the  S/T  unit  with  a  hardwire  driver  circuit. 

8.  Provide  EMI  and  surge  protection  for  the  R/I  to  CSCPD  output  circuits. 
Two -hundred  ohm  resistors  have  been  added  in  each  line  for  some  pro¬ 
tection,  but  surge  arrestors  and  decoupling  should  be  applied. 

9.  Mechanical  redesign  of  the  battery  pack  for  attachment  of  the  PC  board 
to  the  lid. 

10.  Install  a  fuse  in  the  12  volt  battery  output  line. 
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DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test _ J?.y/  P-t* 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

■Zs  £> '■$  /Co '/  5P-#> 

9tdU 

Low 

A  4 6>/o  t/p-r 

?4di> 

Tape  Test 


Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

High 

1  Man 

2  min. 

High 

6  Men 

4  min. 

e?3 

High 

Heavy  Rain 

1  max. 

o 

High 

Helicopter 

Hover 

1  max. 

o 

HHi 

Flyover  200' 

0 

o 

Hijth 

Flyover  500* 

0 

o 

High 

Flyover  1000' 

0 

O 

DATA  SHEET  H  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Parameter 

Specification 

— 

Measurement 

Comment 

Clock  Rate 

1200  pps  ±3% 

32  ms  ±  3% 

Bits  38-22 

RM 

/ 7 

■ 

Bits  21-17 

11101 

///€>/ 

Bits  16-7 

Selectable 

A 

0 

o 

00001 

Q  0  / 

Bits  5-2  Aux  1  P 

00010 

o  oo 

Bits  6-2  Aux  1  V 

01010 

C^o/o 

Bits  5-2  Aux  2  P 

00011 

<0  oof/ 

IMHHIHBBi 

01011 

O  Jo  // 

Bits  8-2  Aux  3  P 

00100 

&o  J& © 

Bits  5-2  Aux  3  V 

01100 

0  //ff& 

Bits  5-2  Aux  4  P 

00101 

00 /t>  / 

Bite  5-2  Aux  4  V 

01101 

0/J&7 

Bit  1 

1 

/6.y  / 


Conducted  by:  _/ 

Witnessed  by: _ 

Date? _ 


©4 

**rr 


A-4 


itMaiaMkiiMHii 


DATA  SHEET  m 


TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specification 

Measured 

Comment 

Power  output  (high) 

3.6  u 

Power  output  (low) 

i&M  5.4  v 
aeiJ  '^3  t 

uT_ 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

High 

Low  4&[/2> 

S3>cl3 

3V(jL& 

Modulation 

±  5.5  kHz  ±  10% 

FSK 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

ANTENNA  EXAMINATION 


PHYSICAL  CONFIGURATION 


Conforms  to  Specification 


Examined  by:  17 .• -  C/A**d*&  — 

7  % 

Witnessed  by:  .  ■  ■ 


Date:  „ j. 


A-5 


(Yesy  (No) 


■MMduwsaaitai 


Parameter 


Voltage 

Disable 


External  input 


Battery  Current 


Conducted  by: 
Witnessed  by: _ 

Date^_^k. 


Parameter 
Power  Output 
Spurious  level 
Frequency 


Message  Length 


Threshold 


SYSTEM  HO.  -£* 
UNIT  HO.  JZ 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 


P^e  Test _  ^  f 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

?4ds 

Low 

m 

Wds 

Tape  Test 


Amplifier  Gain 


JMl 


High 


Signal  Source 


1  Man 


6  Men 


Alarm  Spec 


2  min. 


4  min. 


High 


High 


High 


Heavy  Rain 


Helicopter 

Hover 


1  max. 


1  max. 


Alarms  Incurred 

/X  _ 

2  3 


O 


L 

c 


High 


Flyover  200* 
Flyover  500* 


0 


0 


DATA  SHEET  H 


SYSTEM  NO.  2- 
UNIT  NO.  2 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


SYSTEM  NO.  2- 
UNIT  NO.  £ 

DATA  SHEET  II  (CONTINUED) 

MESSAGE  FORMAT  PERFORMANCE  TEST 


Parameter 

1  Specification 

Measurement 

Clock  Rate 

1200  pps  ±3% 

Message  Length 

32  ms  ±  3% 

Bits  38-22 

All  "0’s” 

/ 7 

_Bits  21-17 

liiOl 

///c/ 

Bits  16-7 

Selectable 

Bit  6_ 

0 

e> 

Bits  5-2  Primary 

00001 

Bits  5-2  Aux  1  P 

00010 

Bits  5-2  Aux  1  V 

01010 

C/P/ft 

Bits  5-2  Aux  2  P 

00011 

// 

Bits  5-2  Aux  2  V 

01011 

p/p  // 

pits  5-2  Aux  3  P 

00100 

fiS/PP 

Bits  5-2  Aux  3  V 

01100 

a>  //  &  * 

Bits  5-2  Aux  4  P 

1  nlt  1  " 

00101 

/ p  / 

Bits  5-2  Aux  <4  V 

01101 

p//c/ 

Bit  1 

1 

n-v/y  cb 

Comment 


Conducted  by: 
Witnessed  by: _ 


SYSTEM  NO.  X 
UNIT  NO.  £ 


DATA  SHEET  m 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specification 

Measured 

Comment 

Power  output  (high) 

2  watts  min 

Power  output  (low) 

10 'fjfdB  below  A 

high  power  level  /t 

/9/S 

1  ■ 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

S?7</ 

nigh^£d& 

Low  33d 8 

r  —757 - 

<36  d& 

33d  8 

Modulation 

±  5.5  kHz  ±  10% 

FSK 

.  ...  .  . 

7/0  >•  3?/ fit' 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

y/.jpMssS- 

A//SZ- 

2 


Conducted  by: 

Witnessed  by:  _ _ 

Date:  . 


. 


7* 


i. 


Sid' 

.JD9j 


ANTENNA  EXAMINATION 


Collapsible  Quarterwave  Monopole 


(No) 


L^. 


Examined  by:  £  £LJL 
Witnessed  by 
Date 


-D£. 


:  j/Sl/L  ZL 


PHYSICAL  CONFIGURATION 


A- 10 


ipMi 

K  Nr. l  “1  i 


SYSTEM  HO.  2 
UNIT  NO.  2 


DATA  SHEET  IV 
S/T  BATTERY  PACK 


Parameter 

. . 

Specification 

Voltage 

27  volt  dc  to  18  v  do 

Disable 

18  volts  dc  max 

External  input 

(Yes) 

Battery  Current 

Mon.  Mode  400  pa  nominal 

Xmt  Mode  550  ma  nominal 

Comment 


Measured 


/^y 


'5 


Conducted  by:  -/  Z 


Witnessed  by: _ 

Date— 


Parameter 


Power  Output 


urlous  Level 


Frequency 


Message  Length 


Threshold 


Conducted  by: _ 

Witnessed  by:  _ 
Date: _ _ 


S/T  ENVIRONMENTAL  TEST _ 

\  ,  — — - — Measured 

cification  -20’  0*  +30*  +50*  +71* 


56.5  uv  high 
226  uv  low 


A-ll 


DATA 


SYSTEM  NO.  cP 
UNIT  NO.  3 


SHEET  I 

.  PERFORMANCE  TEST 


Measured  Level 

evdB 


Comments 


Alarm  Spec 


2  min. 


4  min. 


1  max. 


1  max. 


0 


0 


0 


Alarms  Incurred 

2$ 


e> 


0 


0 

o 

o 


ALARM  PULSE 


Sensor  Input 


Primary 


Aux  1  Personnel 


Aux  1  Vehicle 


Aux  2  Personnel 


Aux  2  Vehicle 


Aux  3  Personnel 


Alarm 


4  Vehicle 


Primary,  Auxl-4 


Conducted  by:  v  .* 
Witnessed  by:  ^ 

,/#<// -/J 


DATA  SHEET  n 


SYSTEM  NO.  3 
UNIT  NO.  3 


fENERATOR  PERFORMANCE  TEST 
- - - 1 


Switched  12  v 


Alarm  Rate 


SYSTEM  NO,  3 
UNIT  NO.  3 


DATA  SHEET  HI 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specification 

Measured 

Comment 

Power  output  (high) 

Power  output  (low) 

HUB 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

■■■"  /rs  - 

High  s'</e/G 

Dow  s7c/ft 

- :sr7^ - 

gy  cLb 

Modulation 

±  5.5  kHz  *  10% 

FSK 

4/0?.  3r&  73^ 

</<?/  369/  7 

Frequency 

One  frequency  in 
406-470  MHz  bend 
(407.375) 

JT^F^D 

>707.3777/ 

Conducted  by:  V  ■ 

Witnessed  by:  _ 

Date: 


0/j 

-€j 


ANTENNA  EXAMINATION 


Collapsible  Qunrterwave  Monopole 

(No) 

Examined  bv: 

7  C- 

Witnessed  bv: 

Date:  //«///.<  _ 

PHYSICAL  CONFIGURATION 

Conforms  to  Specification 

^Ycsp  (No) 

Examined  by: 


Witnessed  by 
Date 


=  t/y/h  > 


A- 15 


Parameter 


Voltage 


Disable 


External  input 


Battery  Current 


Conducted  by:  /  «  t 

Witnessed  by: _ 

n...  //ai'/tZ 


Parameter 


Power  Output 


urious  level 


Frequency 


Message  Length 


Threshold 


Conducted  by: 
Witnessed  by: 


Date:. 


SYSTEM  K0.3> 
UNIT  NO.  3 


DATA  SHEET  IV 


S/T  BATTERY  PACK 


cification 


Measured 


nr  </ 


Comment 


27  volt  dc  to  18  v  dc 


18  volts  dc  max 


(Yes) 


Mon.  Mode  400  ua  nominal 


Xmt  Mode  550  ma  nominal 


ENVIRONMENTAL  TEST 


86.5  uv  high 
226  uv  low 


Amplifier  Gain 

Spec  Level 

Measured  Level 

High 

//o  /A'*/ /=>  -/? 

Low 

Comments 


Tape  Test 


Amplifier  Gain 


Signal  Source 


an 


6  Men 


Helicopter 

Hover 


Flyover  200' 


Flyover  500* 


Flyover  1000* 


Alarm  Spec 


2  min. 


Alarms  Incurred 


// 


a?  A 


DATA  SHEET  H 


SYSTEM  NO 
UNIT  NO. 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


SYSTEM  NO,  tj 
UNIT  NO.  4/ 


SYSTEM 

UNIT  NO.  */ 


DATA  SHEET  HI 


TRANSMITTER  PERFORMANCE  TESTS 


.  . 

Parameter 

Specification 

Measured 

Comment 

Power  output  (high) 

2  watts 

Power  output  (low) 

mmSm 

c/j  s', 

<ju  .6£'u-) 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

S/s 

High  -s; 6  da 

Low  S$dB 

— -p-rp —  - - - 

<?7d£ 

Modulation 

±  5.5  kHz  *  10% 

FSK 

■EEF337JM1 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

/  64  6/Cs/iL. 

V0Z 

Conducted  by: 

'  of$ 

Witnessed  by:  _ _ 

Date;  ,  .//#%/•?$ 


ANTENNA  EXAMINATION 


PHYSICAL  CONFIGURATION 


*■ 


SYSTEM  NO.  '■/ 
UNIT  NO. 


DATA  SHEET  IV 
S/T  BATTERY  PACK 


Parameter _ 

Voltage _ 

Disable _ 

External  input 

Battery  Current 

Conducted  by:  "T'yr 

Witnessed  by: _ 

Date — % 


Specification 

Measured 

27  volt  dc  to  18  v  dc 

27-  y  is' 

18  volts  dc  max 

/£>•  6^ 

(Yes) 

Mon.  Mode  400  ua  nominal 

4/<r^ 

Xmt  Mode  550  ma  nominal  ' 

Comment 


Parameter  _ _ 

Power  Output^//1  ^ _ 

Snurloua  Level  V 

» 

frequency 

Message  Length 
Threshold 


ENVIRONMENTAL  Tg^T _ 

Specification  -20*  _£* _ ♦30*__  +80*  j+H* 

2  watt  min  2'*i  3 >3S  J,  3-  j  ♦?’. 

<4n  rtnum  -r V  -y£  -  6  o  - **'5  r  y  3 


2  watt  min  2**i  3 

>50  dB  down  -j>'6  -60 

a  5  ppm  from  W  *^7.  ^ 

f^*r.  37VJ7|»r4t4rr.7- 

32m.*3t  ),,Sl3l>t3l>V  1  5^81  3'^ 

36.5  uv  high  qsA 

226  uv  low  03nfi>  $  irlh  8 


[A  SHEET  I 


SYSTEM  NO.  -6 
WT  NO. 


TOR  PERFORMANCE  TEST 


P -A  jfa{\ 


Measured  Tvevel 


Comments 


~S  377  A/d>7\ 


9/ds 


99d& 


s'un  rzA  -e*4?*hs£<ei 

77/!- 


Alarm  Spec 
2  min. 


4  min. 


Alarms  incurred 
—  — 

'  A  A  ' 


SYSTEM  NO.  6 


UNIT  NO.  i 


DATA  SHEET  II  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Measurement 


Bits  5-2  Primal' 


Bits  5-2  Aik  1  P 


Bits  S*2  Auk  1  V 


HiS  5-2  Aux  2  P 


0101 0 
00011 


oion 


00J00 


m»  5 -a  Au:< :« v  !  oxioo 


Bits  5-2  AUX  4  P 


0010) 


0t$JO 


$  // 


€/$  // 


I  Comment 


Conducted  by; 

Witnessed  by:  . ■■-■■;-  . ......r.... 

Patot _ 


DATA  SHEET  C 


SYSTEM  NO. -6 
UNIT  NO. 


ALARM  PJLSE  GENERATOR  PERFORMANCE  TEST 


Sensor  Input 

Alarm 

Switched  12  v 

Alarm  Rate 

Comments 

Primary 

Aux  1  Personnel 

1 

. -  .....  . 

4 

Aux  1  Vehicle 

m 

r 

¥ 

Aux  2  Personnel 

SB 

t 

t 

Aux  2  Vehicle 

flflH 

t 

r 

Aux  3  Personnel 

✓ 

t 

f 

.Aux  3  Vehicle  . 

f 

f 

f 

Aux  4  Personnel 

r 

if 

f 

i 

f 

Primary,  Auxl-4 

* 

y 

Conducted  by: 

Witnessed  by: 

j 


SYSTEM  NO.  -6 
UNIT  NO.  5" 


DATA  SHEET  IH 


TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specification 

Measured 

Comment 

Power  output  (high) 

■m 

Power  output  (low) 

10  i^B^Sow  ^ 
high  power  level  ^/6 

<jb>  . 

r 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

WKEKEfMk 

BUPiBMa 

S7?a/£ 

Modulation 

±5.5  kHz  ±10% 

FSK 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

/6  #<?*// 

Conducted  by:  / .  _ .  j:  4 6 •*****-' 

Ca 

Witnessed  by:  _ 1 _ 

Date:  '/jj/)?  3 _ 


ANTENNA  EXAMINATION 


PHYSICAL  CONFIGURATION 


Examined  by: 
Witnossed  by: 


SYSTEM  NO.  6 
UNIT  NO.  S' 


DATA  SHEET  IV 
S/T  BATTERY  PACK 


Parameter 

I5BBH 

Measured 

Comment 

Voltage 

27  volt  dc  to  18  v  dc 

Disable 

18  volts  dc  max 

l 

External  input 

(Yes) 

Battery  Current 

Mon.  Mode  400  pa  nominal 

Jfc/V/O 

Xmt  Mode  550  ma  nominal 

msmmm 

Oa 

£9? 


Conducted  by:  2 
Witnessed  by: 


y 


Date _ 


an. 


ENVIRONMENTA 


TEST 


Parameter 


Power  Output 


Specification 


-20*  0* 


2  watt  min 


Maainrad 


+30* 


+60* 


+71* 


Spurious  Level 


Frequency 


>80  dB  down 


±  5  ppm  from 

Jks _ 


Message  Length 


Threshold 


32  ms  *  3% 


56,3  uv  high 
228  uv  low 


Conducted  by: 
Witnessed  by: 
Date:  ... 


A-26 


SYSTEM  NO. & 
UNIT  NO.  / £ 


r>ATA  SHEET  I 


PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

Low 

ytfd'B 

Tape  Test 


Amplifier  Gain 


High 


High 


I  High 


High 


High 


High 


High 


Signal  Source 


1  Man 


6  Men 


Heavy  Rain 


Helicopter 

Hover 


Flyover  200' 


Flyover  500' 


Flyover  1000' 


Alarm  Spec 


2  min. 


4  min. 


1  max. 


1  max. 


Alarms  Incurred 

42* 


_ o _ 

o 

_ o _ 

o  _ 

o 


Conducted  by: 
Witnessed  by: 


SYSTEM  NO. 

DATA  SHEET  D  ®,T  "•  ^ 
ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


if 

rnsor  Input 

pi 

rim  ary 

Ai 

jx  1  Personnel 

Ai 

ix  1  Vehicle 

Ai 

ix  2  Personnel 

Ai 

Jtx  2  Vehicle 

Alarm 


Switched  12  v 


Alarm  Rate 


Comments 


Aux  3  Personnel 


Primary,  Auxl-4  4 


Conducted  by: 
Witnessed  by: 


SYSTEM  NO.  k 
UNIT  NO.  /& 


DATA  SHEET  H  (CONTINUED) 
MESSAGE  FORMAT  PERFORMANCE  TEST 


Parameter 

Specification 

Measurement 

Clock  Rate 

1200  pps  ±  3% 

Message  Length 

32  ms  ±  3% 

jV •</6 

Bits  38-22 

All  "0's" 

// 

Bits  21-17 

11101 

/// 0/ 

Bits  16-7 

Selectable 

0 

e 

00001 

Bits  5-2  Aux  1  P 

00010 

£  /  o 

Bits  5-2  Aux  1  V 

01010 

/&/& 

Bits  5-2  Aux  2  P 

00011 

/  / 

Bits  5-2  Aux  2  V 

01011 

C/ c// 

00100 

<*  #  /S  c 

Bits  5-2  Aux  3  V 

01100 

<<?//£  <? 

Bits  5-2  Aux  4  P 

00101 

ff/S  / 

Bits  5-2  Aux  4  V 

01101 

<?//£/ 

Bit  1 


Conducted  by: _ 

Witnessed  by: - 


ry 


- ... 


■p 

e; 


SYSTEM  NO.  £> 
UNIT  NO.  ^ 


DATA  SHEET  HI 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specification 

Measured 

- . 

Comment 

Power  output  (high) 

36  cO 

Power  output  (tow) 

10±  3  dB  below 
high  power  level  > 

s,y 

iffcj  2 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

//V 

High 

Low 

j$~3o/*3 

S^al(2 

Modulation 

±5.5  kHz  ±10% 

FSK 

407.  zyo**- 
<70  ?•  36  7  — 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

//  o  /&st- 

7/072  7<77</ 

Conducted  by 
Witnessed  by: 


: 


Date: 


ANTENNA  EXAMINATION 


Collapsible  Quartorwave  Monopole 

<8$  (No) 

Examined  bv:  /C. 

Witnessed  bv:  _ 

“oF 

Date:  ./I 3//?  ) . 

PHYSICAL  CONFIGURATION 

Conforms  to  Specification 

1 

Examined  by:  A- 
Witnessed  by: 

Date:  Jj 


O? 


A-30 


dYSTKM  KOj? 
UNIT  HO,  /£ 


DATA  SHEET  IV 
S/T  BATTERY  PACK 


Parameter 

easnaiM 

Measured 

Comment 

Voltage 

27  volt  dc  to  18  v  dc 

77/^ 

Disable 

18  volts  dc  max 

mzm 

External  input 

(Yes) 

Battery  Current 

Mon.  Mode  400  ^a  nominal 

Xmt  Mode  550  ma  nominal 

Conducted  by:  . .  ✓  6_- 

Wltnessed  by: _ __ 


S/T  ENVIRONMENTAL  TEST 

»■  i  II  !!■  H"M  111  I  "»  f 


Parameter 

Specification 

_ _ Mau 

Ul£Ad _ _ 

-20* 

0* 

+30* 

+80* 

+71* 

Power  Output 

2  watt  min 

■ 

HI 

Snurious  Level 

■ 

Frequency 

±  5  ppm  from 
f30*C 

Message  Length 

32  ms  ±  3% 

■ 

Threshold 

56.5  uv  high 

226  uv  low 

_ 

Conducted  by: 
Witnessed  by: 


SYSTEM  NO.  y 
UNIT  NO.  V 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 
Pulse  Test  J./t/  P-p 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

p-p 

Low 

Tape  Test 


Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

JMi _ 

1  Man 

2  min. 

3r  // 

_ 

6  Men 

4  min. 

£0 

HHHI 

Heavy  Rain 

1  max. 

0 

High 

Helicopter 

Hover 

1  max. 

/ 

High 

Flyover  200' 

0 

o 

High 

Flyovor  500' 

0 

o 

High 

Flyover  1000' 

0 

o 

Conducted  by:  'V  , 

Witnessed  by: _ 

Date:. 


■i  r,yi, 


A-32 


SYSTEM  NO. V 
UNIT  NO.  7 


DATA  SHEET  H 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


Sensor  Input 

Alarm 

Switched  12  v 

Alarm  Rate 

Comments 

Primary 

Aux  1  Personnel 

r n  1 

f 

* 

( 

Aux  1  Vehicle 

/ 

( 

f 

Aux  2  Personnel 

* 

t 

It 

Aux  2  Vehicle 

f 

C 

6 

Aux  3  Personnel 

r 

i 

i 

Aux  3  Vehicle 

* 

t 

/ 

/ 

C 

r 

/ 

Primary,  AuxM 

// 

* 

i. '  %> 


SYSTEM  NO./’ 
UNIT  NO.  ? 


DATA  SHEET  H  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Measurement 


Comment 


Conducted  by: 

Witnessed  by:  — - 

Date:  //*3/ 7 


SYSTEM  NO.  7 
UNIT  NO.  / 


DATA  SHEET  HI 


TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

• L  -i 

Specificati9n 

Measured 

Comment 

Power  output  (high) 

2  watts  min 

Power  output  (low) 

// 

10  ±  3  dB  below  — 
high  power  level 

6/j  s’.tru) 

// to 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

~~ 

High  ssdE 

Low 

:>7c7B 

Modulation 

±  5.5  kHz  *  10% 

FSK 

do?-  3yc&& 

40  7. 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

/  /./o  /r/sz. 

■7#?.  3 ?4 

—  -  • 

ANTRJ4NA  EXAMINATION 


PHYSICAL  CONFIGURATION 


SYSTEM  NQ.7 
UNIT  NO.  7 

DATA  SHEET  IV 


S/T  BATTERY  PACK 


Parameter 

Specification 

Measured 

Comment 

mamm 

2?  volt  dc  to  18  v  dc 

XJ.fi/ 

— 

Disable 

18  volts  dc  max 

A X7ZJ 

External  input 

(Yes) 

Battery  Current 

Mon.  Mode  400  pa  nominal 

L. 

Xmt  Mode  550  ma  nominal 

WZEXWKM 

Conducted  by:  77  _ _ 

/ 

Witnessed  by: . . . -  -y? 


S/T  ENVtRONMENTA  I 

a  TEST 

Parameter 

— 

— e. 1:11  UAH  V .  \  m 

L _ ..... _ _ _ atm** 

■  -20* 

p* 

♦  30* 

+50*  1  +71* 

2  watt  min 

m 

r 

>50  dB  down 

r  ■ 

Frequency 

H— 

Message  Length 

32  ma  *  3% 

■ 

■1 

Threshold 

56.5  uv  high 

226  uv  low 

-i, _ 

. 

U _ 

Conducted  by: 
Witnessed  by: 
Date: 


A-36 


SYSTEM  NO 
UNIT  NO. 


Pulse  Test 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 

yy/p-p  £  v»  / . 


Amplifier  Gain 


High 


Low 


Spec  Level 


S 6  .S'/P 


S"  -  f- 


Measured  Level 


OL& 


Signal  Source 


Tape  Test 

Amplifier  Gain  1  Signal  S 

JilEiL 

High 


High 


High 


High 


High 


High 


1  Man 


8  Men 


Heavy  Ram 


Helicopter 

Hover 


Flyover  200' 
Flyover  500' 


Flyover  1000' 


Alarm  Spec 


?.  min. 


4  mitt. 


1  max. 


1  max, 

0 

JL 

0 


Comments 


Alarms  Incurred 


/ 


O 


C*- 


A -37 


k 


i 


t 


SYSTEM  NO. 
UNIT  NO. 

DATA  SHEET  II  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Conducted  by: 
Witnessed  by: 
Date:  f/jM 


A-39 


SYSTEM  NO. 
UNIT  NO.  C) 


Parameter 


Voltage 


Disable 


External  input 


Battery  Current 


Conducted  by: 


/  . 


Witnessed  by:  _ _ 


Date 


Parameter 


Power  Output 
Snurioua  Level 
Frequency 


Message  Length 

Threshold 

Conducted  by:  _ 
Witnessed  by:  _ 


Dale: 


SYSTEM  NO. 
UNIT  NO.  Cf 

DATA  SHEET  IV 
S/T  BATTERY  PACK 


E9BBI 

Measured 

Comment 

27  volt  dc  to  18  v  do 

1  r 

27?  ✓ 

18  volts  dc  max 

//■  ?6V 

(Yes) 

mm 

_ 

Mon.  Mode  400  jia  nominal 

Xmt  Mode  550  ma  nominal 

S/T  ENVIRONMENTAl 

-  TEST 

HBHBS 

1 _  Uui 

kiimd _ J 

ETJ 

0*1 

+30* 

450* 

+  71* 

2  watt  min 

II 

II 

>50  dB  down 

■ 

■ 

32  ms  ±  3% 

■ 

■ 

m 

56.5  uv  high 

220  uv  tow 

1 

■ 

Hj 

. . 

A-41 


SYSTEM  NO. 
UNIT  NO.  /O 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test  tfef. 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

Low 

Tape  Test 


Amplifier  Gain 


High 


High 


High 


High 


High 


High 


High 


Signal  Source 


1  Man 


6  Men 


Heavy  Rain 


Helicopter 

Hover 


Flyover  200’ 


Flyover  500' 


Flyover  1000’ 


Alarm  Spec 


2  min. 


4  min. 


1  max. 


1  max. 


Alarms  Incurred 


J?</ 


O 


jo m 

o 


DATA  SHEET  H 


SYSTEM  NO./# 
UNIT  NO.  /<? 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


SYSTEM  NO.  /O 
UNIT  NO.  /O 


DATA  SHEET  II  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Conducted  by: 
Witnessed  by: 


**/&€*' 


Dote: 


A -44 


SYSTEM  NO.  tO 
UNIT  NO.  /O 


It. 


DATA  SHEET  m 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 


Power  output  (high) 


Power  output  (low) 


Spurious  output 


Modulation 


Frequency 


Conducted  by:  V  * 

Witnessed  by:  _ 

Date: 


Specificatio 


&  /yv 

2  watts  min 


Measured 


&6u) 


Comment 


Greater  than  50  dB 
below  unmodulated 
output 


±5.5  kHz  ±  10% 
FSK 


One  frequency  in 
406-470  MHz  band 
(407.375) 


4'0'7.  3  yc  3  9 
^/c  v.  3&9J/ 


/  /./  f/r//< 2. 
4<?7  3  79 yd 


ANTENNA  EXAMINATION 


Collapsible  Quartenvave  Monopolo 


(No) 


examined  by: 
Witnessed  by: 


Date: 


PHYSICAL  CONFIGURATION 


Examined  by: 
Witnessed  by: 


Dato: 


I  Conforms  to  Specification 

- irin — z 


xe§>  m 


A-45 


SYSTEM  NO. 
UNIT  NO.  /C 


DATA  SHEET  IV 


S/T  BATTERY  PACK 


Parameter 


Specification 


Measured 


Comment 


Voltage 


27  volt  do  to  18  v  dc 


Disable 


18  volts  dc  max 


//// 


External  input 


(Yes) 


<£*f 


Battery  Current 


Mon.  Mode  400  pa  nominal 


Xmt  Mode  550  mt  nominal 


#7(/ 


Conducted  by:  - 


Witnessed  by: _ 

n...  /iv/??- 


S/T  ENVIRONMENTA1 

uTEST 

Parameter 

— 

Specification 

[ _ Uui 

_ 1 

Ea 

+30* 

+50* 

+71* 

SHHIBB 

2  watt  min 

■ 

Spurious  Level 

>50  dB  down 

■ 

Frequency 

■W 

■IBMi 

El 

■ 

B 

b 

B 

32  ms  *  3% 

■ 

■ 

■1 

m 

Threshold 

EBB 

1 

1 

B 

B 

Conducted  by: 
Witnessed  by: 
Date:. . 


A-4G 


SYSTEM  NO.  // 
UNIT  NO.  // 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test  /, 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

Low 

<2  £/</</  p  'f* 

tfddB 

Tape  Tost 


Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

1  Man 

2  min. 

High 

6  Men 

4  min. 

High 

Heavy  Rain 

1  max. 

O 

High 

Helicopter 

Hover 

1  max. 

o 

High 

Flyover  200' 

0 

0 

High 

Flyover  500* 

0 

o 

High 

Flyover  1000’ 

0 

o 

Conducted 


by:_  TT* 


Witnessed  by: 


7^ 


D.to:  ^Lstf/ZA 


-04- 

u;3 


DATA  SHEET  U 


SYSTEM  MO.  // 
UNIT  NO.  // 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


Sensor  Input 

Alarm 

Switched  12  v 

Alarm  Rate 

Comments 

Primary 

- 

Aux  1  Personnel 

H 

Aux  1  Vehicle 

// 

it 

*4 

Aux  2  Personnel 

/ 

o 

T 

Aux  2  Vehicle 

t 

w 

✓ 

t 

# 

i 

t 

f 

s 

la".*  lifts  RRBim 

' 

i 

i 

Primary,  Auxl-4 

1 

i 

SYSTEM  NO.  // 
UNIT  NO.  // 


SYSTEM  NO,// 
UNIT  NO.  Jf 


DATA  SHEET  m 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specification 

Measured 

Comment 

Power  output  (high) 

u> 

Power  output  (low) 

gfflj 

d 

j 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

77S 

High  S£d\ 

Low  SOriTh 

- #7*7, - 

i  ^Tod/3 

Modulation 

±5.5  kHz  ±10% 

FSK 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

/A/tAW*. 

407.  3  7^#  7 

Conducted  by: 

Witnessed  by:  _ _ 

Date:  t- 


ANTENNA  EXAMINATION 


Collapsible  Quarterwave  Monopole 


Examined 


by:  , 

Witnessed  by:  _ 


JSlL. 


Date:  /,/,?/,/ 7, 2 


(No) 


A- 50 


Parameter 


Voltage 


Disable 


External  input 


Battery  Current 


Conducted  by: 
Witnessed  by: 


Date— 


Parameter 


Power  Output 
Spurious  Level 
Frequency 


Maosige  Length 

Threshold 

Conducted  by:  _ 
Witnessed  by:  _ 
Date:  _ 


SYSTEM  NO.// 
UNIT  NO,  // 


DATA  SHEET  IV 
S/T  BATTER  Y  PACK 


Measured 

Comment 

27  volt  dc  to  18  v  dc 

■ 

18  volts  dc  max 

,-//V 

(Yes) 

Mon.  Mode  400  jia  nominal 

Xmt  Mode  550  ma  nominal 

<?A 


S/T  ENVIRONMENTAL  TEST 


*■  "  1  11  1  »  . 

Specification 

l-  _ Mali 

linfft _ 

'MM 

0* 

EE BH 

+50* 

+n* 

2  watt  min 

Hi 

HI 

>50  dB  down 

Hi 

■ 

HVT7+H 

lulling^ 

H 

H 

H 

32  ms  ±  3% 

s 

■ 

■ 1 

Hi 

BB 

M  *  V  J|f  HTjBBH 

1 

1 

H 

H 

SYSTEM  NO, 
UNIT  NO.  . 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test _ ///?*<>  ^eJ 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

S%.  Sjv'/f'S* 

Low 

mtJt’S /?'/*• 

Tap©  Test 


Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

JSA _ 

1  Mar 

2  min. 

/* 

High 

6  Men 

4  min. 

High 

Heavy  Rain 

1  max. 

o 

High 

Helicopter 

Hover 

1  max. 

/ 

High 

Flyover  200’ 

0 

0 

High 

Flyover  500’ 

0 

O 

High 

Flyover  1000' 

0 

$ 

Conducted  by: 


l/e&Jt 


Sensor  Inp 

ut 

Primary 

Aux  1  Per: 

sonnel 

Aux  1  Vehi 

cle 

Aux  2  Per: 

ionnel 

Aux  2  Vehi 

cle 

Persoimel 


e 


Primary.  Auxl-4 


Conducted  by; 
Witnessed  by: 
Date:  z 


SYSTEM  NO.  /2" 
UNIT  NO. 


DATA  SHEET  ffl 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specificatiqn 

Measured 

Comment 

Power  output  (high) 

0  / y v 

2  watts  min 

Power  output  (low) 

A 

10  ±  3  dB  below 
high  power  level  ^ 

** 

) 

r 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

/ ir <7 

High  jT rfdfi 

Low  $  3  cL& 

So'dB 

SdolB 

Modulation 

±  5.5  kHz  ±10% 

FSK 

3Sre$  3 

7  ^ 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

— 7  77TT7ff?Z.  ~ 

Jt>Z37j(7X~~ 

Conducted  by: 
Witnessed  by: 
Date 


ANTENNA  EXAMINATION 


PHYSICAL  CONFIGURATION 


Conforms  to  Specification 


Examined 
Witnessed  by: 
Date 


by: 

by:  — £. - OW 


(gCsp  (No) 


i: 


ZX 


SYSTEM  Nb./j2- 
UNIT  NO.  /£{ 


DATA  SHEET  IV 
S/T  BATTERY  PACK 


Parameter 

Specification 

Measured 

Comment 

Voltage 

2?  volt  dc  to  18  v  dc 

Disable 

18  volts  dc  max 

/t./s 

External  input 

(Yes) 

Battery  Current 

Mon.  Mode  400  pa  nominal 

Xmt  Mode  S50  ma  nominal 

Conducted  by: 

Witnessed  by: _ 

Date 


"<tA 


Xmmstei _ 

Sbeelficatloa 

L _ Mui 

uueed _ _ _ _ _ 1 

-20* 

0* 

♦30* 

+50* 

+71* 

Power  Output 

2  watt  min 

Spurious  Level 

>50  dB  down 

Frequency 

±  5  ppm  from 

fao*e 

Message  Length 

32  ms  a  3% 

Threshold 

56.5  uv  high 

220  uv  low 

Conducted  by: 


Witnessed  by: 
Date: 


SYSTEM  NO.  /3 
UNIT  NO. 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 
Pulse  Test  f* 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

■3  "6'£/Vt/  f* 

Low 

J  2  />'/*> 

e</ot# 

Tape  Test 


Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

High 

1  Man 

2  min. 

// 

rash  .  _ 

6  Men 

4  min. 

High 

Heavy  Rain 

1  max. 

O 

High 

Helicopter 

Hover 

1  max. 

O 

High 

Flyover  200* 

0 

/ 

i 

High 

Flyover  500' 

0 

/ 

High 

Flyover  1000' 

0  _ 

. / . . . _ 

Conducted  byt 
Witnessed  by; 


uil/mtt* 


fjL 


~pr~ 

ojr? 


DATA  SHEET  H 


SYSTEM  NO./S 
UNIT  NO./ 6 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


Sensor  Input  Alarm 

Primary _ 

Aux  1  Personnel  * 

Aux  1  Vehicle _ 

Aux  2  Personnel  _  _ _ [ _ 

Aux  2  Vehicle _ ^ 

Aux  3  Personnel _ [ _ 


Switched  12  v 


Primary.  Auxl-4 

Conducted  by: 
Witnessed  by:  ___ 

DiUs'.sZZj// 


f/  y 

t 


Alarm  Rate 


Comments 


SYSTEM  N0./-3 

unit 


DATA  SHEET  H  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


SYSTEM  NO./S 
UNIT  NO.  j& 


DATA  SHEET  m 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 


Power  output  (high) 


Power  output  (low) 


Spurious  output 


Modulation 


Frequency 


Specification 


Measured 


Greater  than  50  dB 
below  unmodulated 
output 


±5.5  kHz  ±10% 
FSK 


One  frequency  in 
406-470  MHz  bond 
(407.375) 


Conducted  by: 
Witnessed  by: 


Date: 


Comment 


407-  37*7,3? 


ANTENNA  EXAMINATION 


I  Collapsible  Qunrtcrwnvc  Monopole 


e#  (No) 


Examined  by: 
Witnessed  by: 


Date: 


PHYSICAL  CONFIGURATION 


■Conforms  to  Specification 


fes>  (No) 


Examined  by: 
Witnessed  by: 

Date:  /J  Si 


A-60 


SYSTEM  NO. 
UNIT  NO.  /j$ 


DATA  SHEET  IV 
S/T  BATTERY  PACK 


Parameter 

Specification 

Measured 

Comment 

Voltage 

27  volt  dc  to  18  v  dc 

27  7 

Disable 

18  volts  dc  max 

/Art 

External  input 

(Yes) 

Battery  Current 

Mon.  Mode  400  pa  nominal 

Xmt  Mode  550  ma  nominal 

Conducted  by:  "7" 


Wltnessed  by: . 

Date...  -  //j<dzi 


S/T  ENVIRONMENTA  L  TEST 


Parameter 

Specification 

_ Mmi 

-20* 

0* 

+30* 

+50*  I  +71* 

Power  Output 

2  watt  min 

Spurious  Level 

>S0  dB  down 

Frequency 

±  5  ppm  from 
_  f30*C . . 

Message  Length 

32  ms  ±  3% 

Threshold 

56.5  uv  high 

226  uv  low 

Conducted  by: 
Witneaaod  by: 
Date: 


A-61 


DATA  SHEET  I 


SYSTEM  NO 
UNIT  NO. 


j4 

y 


PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

?<fd& 

Low 

</  s?  -/? 

Tape  Test 

Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

High 

1  Man 

2  min. 

// 

High 

6  Men 

4  min. 

High 

Heavy  Rain 

1  max. 

O 

High 

Helicopter 

Hover 

1  max. 

c 

High 

Flyover  200’ 

0 

0 

Flyover  500' 

0 

D 

High 

Flyover  1000' 

0 

0 

DATA  SHEET  H 


SYSTEM  NO./^/ 
UNIT  NO.  Jtj 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


<  1 


•  ^ 


SYSTEM  NO ./^ 
UNIT  NO.  /y 


DATA  SHEET  H  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Conducted  by: 
Witnessed  by; 


Date: _ £ 


A-64 


SYSTEM  mjtf 
UNIT  NO.  /l/ 


DATA  SHEET  HI 

TRANSMITTER  PERFORMANCE  TESTS 


Para *neter 

Specification 

Measured 

Comment 

Power  output  (high) 

0/yy 

2  watts  min 

S*Z  °° 

Power  output  (low) 

"  "  $<2  7?  j 

10  ±  3  dE  below 
high  power  level  > 

J>  <c. 

'#<j  -  7 

W 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

yyy 

High 

Low  S$dB 

^?iy  - 

S‘&dB 

Modulation 

±5.5  kHz  ±10% 

FSK 

Vc?.  37??? 

■7c  y.  36 

Frequency 

One  frequency  in 
406-470  MHz  band 
(407.375) 

/  c.9  c  yc/yz- 

Conducted  by:  ZZl. 

Witnessed  by:  _ 

Date:  ...  7 / 


!.  0 
OfJ'S 


ANTENNA  EXAMINATION 


Collapsible  Quarter  wave  Monopolo 

(No) 

Examined  bv: 

j/  C.a. 

Witnessed  by:  v  ^  . 

Date.  ;J  ?//?  >  . 

PHYSICAL  CONFIGURATION 

1 

Conforms  to  Specification 

(No)  j 

by:  ,  p-.  „ 

hv  w* 


Examined 
Witnessed  by: 
Date: 


SYSTEM  NO./6 
UNIT  NO.  /S' 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

S'/? -£>/&/  Z5  '/° 

Low 

Tape  Test 


Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

High 

1  Man 

2  min. 

High 

6  Men 

4  min. 

J?3 

High 

Heavy  Rain 

1  max. 

O 

High 

Helicopter 

Hover 

1  max. 

O 

High 

Flyover  200* 

0 

o 

High 

Flyover  500’ 

0 

0 

High 

Flyover  1000* 

0 

0 

Conducted  by: 
Witnessed  by: 


SYSTEM  N0y-2> 
DATA  SHEET  H  UNIT  N°*  ^ 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


Sensor  Input 

Alarm 

Switched  12  v 

Alarm  Rate 

Comments 

Primary 

_ _ _ 

s/  9  &&<L. 

Aux  1  Personnel 

f 

i  < 

r. 

r 

Aux  1  Vehicle 

( 

f 

Y 

Aux  2  Personnel 

f 

t 

f 

Aux  2  Vehicle 

t 

t 

Y 

Aux  3  Personnel 

L 

f 

r 

Aux  3  Vehicle 

<t 

«■ 

> 

Aux  4  Personnel 

it 

f 

i 

Aux  4  Vehicle 

t 

1 

i 

Primary.  Auxl-4 

* 

0 

rr 


Conducted  by: 
Witnessed  by:  . 

Date: _ 


<4> 


‘1 

L 


A-68 


* 

\ . 


SYSTEM  N0./6 
UNIT  NO.  /S"* 


DATA  SHEET  Q  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Conducted  by: . JZ  ■ 


Witnessed  by: 


Date: 


A-69 


f 


SYSTEM  NO./* 
UNIT  NO.  /* 


DATA  SHEET  HI 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 


Comment 


Power  output  (high) 


Power  output  (low) 


Spurious  output 


Modulation 


Frequency 


Conduoted  by:  /.  - 

Witnessed  by: - 

Date: 


Greater  than  50  dR 
below  unmodulated 
output 


±5.5  kHz  ±10% 
FSK 


One  frequency  in 
406-470  MHz  bond 
(407.376) 


//ys-o^ 


ANTENNA  EXAMINATION 


Collapsible  Quartorwave  Monopolo 


Examined  by: 
Witnessed  by: 


Date: 


PHYSICAL  CONFIGURATION 


Examined  by: 
Witnessed  by: 


|conforms  to  Specification 

— /?  n:~r 


e?y  (No) 


Date: 


A-70 


SYSTEM  NO./5* 
UNIT  NO.  /S>~ 


DATA  SHEET  IV 
S/T  BATTERY  PACK 


Parameter 

Specification 

Measured 

Comment 

Voltage 

27  volt  dc  to  18  v  dc 

Disable 

18  volts  dc  max 

External  input 

(Yes) 

Battery  Current 

Mon.  Mode  400  pa  nominal 

£P0/t,k 

Xmt  Mode  550  ma  nominal 

^7/ 

Conducted  by: 
Witnessed  by: 


O'J'i 


WZliMA  '.VV.ri.VI U 1  W-VJLIH. 

A  UWA 

l  M.ai 

- »— ] 

Parameter 

-20* 

CT 

+30* 

+50* 

+71* 

Power  Output 

2  watt  min 

|| 

■ 

Snurloim  Level 

>50  dB  down 

■ 

Frequency 

wSKUH 

■ 

■ 

m 

HI 

Message  Length 

32  ms  a  3% 

Ml 

■ 

■i 

Threshold 

56.5  uv  high 

226  uv  low 

_ — - 

Conducted  by: 
Witnessed  by: 
Date: . 


SYSTEM  SO 


UNIT  HO.  <K 


DATA  SHEET  I 

PRIMARY  DETECTOR  PERFORMANCE  TEST 


Pulse  Test  J?y^  PP  Pe  C 


Amplifier  Gain 

Spec  Level 

Measured  Level 

Comments 

High 

?6d& 

Low 

P-P 

rdd& 

Tape  Test 


Amplifier  Gain 

Signal  Source 

Alarm  Spec 

Alarms  Incurred 

High 

1  Man 

2  min. 

JS^J _ 

6  Men 

4  min. 

High 

Heavy  Rain 

1  max. 

O 

High 

Helicopter 

Hover 

1  max. 

O 

High 

Flyover  200* 

0 

© 

High 

Flyover  500* 

0 

o 

High 

Flyover  1000* 

0 

o 

Conducted  by*  ✓"  « 
Witnessed  by: _ 


&3E-E, 


itdi 


°PJ 


Date:. 


A-72 


SYSTEM  NO 

DATA  SHEET  D  01,11  N°*  ^ 


ALARM  PULSE  GENERATOR  PERFORMANCE  TEST 


Sensor  Input 


Alarm 


Switched  12  v 


Alarm  Rate 


Comments 


SYSTEM  NO 
UNIT  NO.  / 

DATA  SHEET  H  (CONTINUED) 


MESSAGE  FORMAT  PERFORMANCE  TEST 


Parameter 

Specification 

Measurement 

Comment 

Clock  Rate 

1200  pps  ±  3% 

/He 

Message  Length 

32  ms  ±  3% 

Bits  38-22 

I 

Bits  21-17 

11101 

Bits  16-7 

Selectable 

0 

o 

Bits  5-2  Primary 

00001 

-TO  / 

Bits  5-2  Aux  1  P 

00010 

$-4-0  /o 

Bits  5-2  Aux  1  V 

01010 

0/fi/O 

Bits  5-2  Aux  2  P 

00011 

// 

Bits  5-2  Aux  2  V 

01011 

£>/#// 

00100 

#0/00 

01100 

<f>  //O  & 

Bits  5-2  Aux  4  P 

00101 

0  0/0/ 

Bits  5-2  Aux  4  V 

01101 

&//  0/ 

Bit  1 

A-74 


SYSTEM  m.Ph 
UNIT  NO.  ff 


DATA  SHEET  m 

TRANSMITTER  PERFORMANCE  TESTS 


Parameter 

Specification  j 

Measured 

Comment 

Power  output  (high) 

warn 

Power  output  (low) 

%zaBas 

HSRSS 

Spurious  output 

Greater  than  50  dB 
below  unmodulated 
output 

^ Mil  ^ 

:  ■S’/  cL^s 

Modulation 

dk  5.5  kHz  ±  10% 

FSK 

Frequency 

One  frequency  in 
406-470  MHz  bond 
(407.375) 

Conduoted  by;  /  '  - 


Witnessed  by:  _ _  _  .  , 

Date: 


ANTENNA  EXAMINATION 


Collapsible  Quarterwave  Monopole 


(No) 


Examined 


by: 


Witnessed  by:  _ 

Date:  // 3/f/.7  3 


f  • 


PHYSICAL  CONFIGURATION 


Date:  ,  /  2 


A-75 


Parameter 


Voltage _ 

Disable _ 

External  input 


Battery  Current 

Conducted  by:  iZZl! 
Witnessed  by:  . ,  _ 


.  Parameter 


Power  Output 
Srmrioua  Level 
Frequency 


Message  Let 


Threshold 


Conducted  by: 
Witnessed  by: 
Date:. . 


SYSTEM  »0./ 
UNIT  NO.  f/ 


DATA  SHEET  IV 


S/T  BATTERY  PACK 


Specification _ 

27  volt  dc  to  18  v  dc 


Measured 


Comment 


27  volt  dc  to  18  v  dc _ X7'9  ^ 

18  volts  dc  max _ /£,  7/ 

(Yes) _ 

Mon.  Mode  400  pa  nominal  44&/OA 
Xmt  Mode  550  ma  nominal  SW  *>/* 


ENVIRONMENTAL  TEST 


Specification  -20*  0*  +30*  +50*  1  +71* 

i 

2  watt  min 


>50  dB  down 
*  5  ppm  from 


32  tr»  *  3% 

56.5  uv  high 
226  uv  low 


■ 

i 


SYSTEM  NO. 

DATA  SHEET  V 

SENSITIVITY  AND  BIT  ERROR  RATE  TEST 


Input  Signal  Strength  dBm 


Error  # 

Message  Input 

Error  Message  Printed 

1 

a/o 

2 

3 

4 

5 

6  -4 — — *» 

7 

3 

06AS  (j?'7  AASSA6 

Conducted  by:  /:  > 


Witnessed  by:  VJ j 
Date:  X/9/73 


SPURIOUS  FREE  DYNAMIC  RANGE  TEST 

Input  Signal  Strength  for  Proper  Decoding  «  ~//{?  dikn 
Input  Signal  Strength  for  Spurious  Response  Test  »  dBm 


Input  Frequency 

Mil* 

furious  Response 
Exceeding  Spec. 

Input  Signal  Strength 
dBm 

/3S*>* —  4 70 * 

M?  $r*l  -  A/0L'S  & 

Conducted  by:  7T 


Witnessed  by: 


Am. 


Date 


A-77 


DATA  SHEET  VI 


SYSTEM  NO.  / 


STRONG  SIGNAL  HANDLING  TEST 


Input  Signal  Level 

Signal  Output 

Satisfactory 

Unsatisfactory 

-IflS  H Rm  Signal 

.  -30  dBm  Sienal  .  , 

f 

Witnessed  by:  y  IX 
Date:  -$/ 9 /?- 


tJU 


RECEIVER  IF  SELECTIVITY  TEST 


Bandwidth 

Low  Frequency 

High  Frequency 

Difference 

3^  dB  Bandwidth 

4*7  3^9 >  3?  4 

407J<?/,6f? 

60  dB  Bandwidth 

4c 7  o9t>~~ 

4o7  </0?.3sZ 

RECEIVER  FREQUENCY  BAND 
RF  Input  Frequency  «  _____  MHz 


A-78 


■ 


H* 


DATA  SHEET  VII 


SYSTEM  NO.  / 


SQUELCH  CONTROL  TEST 

Squelch  Control  Operating:  Yes  No 

Conducted  by: 

Witnessed  by: 

Date; _ 


ADDRESS  COMPARISON  TEST 


Barker  Code  Input 

Decode  0 

peration 

Yes 

No 

11101 

X 

X 

POWER  CONSUMPTION  AND  VOLTAGE  RANGE  TEST 


Voltage  Input 

Correct  Operation 

Incorrect  Operation 

-  -27 . . . . 

_ ia . -  - 

f 

■4C4LS 

VITO 
coxmm 

CONNECTED 


Operating  Mode 

Current  Drain 

Duty  Factor 

Peak  Drain 

Spec 

Standby 

100% 

Me 

■tajnxssai 

1  S3 

■  m 

Conducted  by:  ,,V 
Witnessed  by: 

D.to: _ ag /$/?*■ 


7>s/.S4.  r  &*9AK  * 

nr/U  *  3»23/>*(>m£> 

A- 79 


DATA  SHEET  VIII 


SYSTEM  NO.  / 


R/I  PHYSICAL  CONFIGURATION 


Conforms  to  Specification 


esjy 


(No) 


R/I  ANTENNA  EXAMINATION 


R/I  ENVIRONMENTAL  TEST 


A-80 


i ' iltfiiiii  ill : 


SYSTEM  NO.  / 


DATA  SHEET  K 
OUTPUT  FORMAT  TO  CSD 


Correct 

Incorrect 

Data  Signal  Format 

Message  Gate 

Clock 

~~r - 

Status  Line 

_ 

r  - 
-4? 

R/I  to  Digital  Converter  Output 


Correct 

Incorrect 

Data  Signal  Format 

Message  Gate 

Clock 

Status  Line 

Afo7~  (/l 

Logic  Level  (0  •  +12v) 

t? /t 

4AS  2>oycy 

sa 

Conducted  by: 


Witnessed  by:  yd± 


DATA  SHEET  XI 


DATA  SHEET  XIH 


Invalid  Message  Check 


Word  Inputed 

Parity  Error  Light 
(Yes/No) 

Printer  Output 
(Yes/No) 

Yes 

7 - 

Conducted  bv:  ^  oft 

Witnessed  by: 

AOi 

Date: _ iftit/  73 

Message  Priority  Check 

l - r 


Input  Sequence 


Required  Printer  Output 
S. 


Actual  Printer  Output 

S\ 


SYSTEM  HO.  / 


DATA  SHEET  XVII 

SYSTEM  DEPLOYMENT  DEMONSTRATION 


Unit  # 

Field  Setting 

Operation  Checked 

S/T-  1 

09 

/ 

0 

0? 

/ 

0 

2 

0  9 

/ 

/ 

09 

/ 

/ 

3 

09 

/ 

2 

09 

/ 

*?- 

4 

09 

/ 

3* 

09 

/ 

5 

(7  9 

/ 

V 

09 

/ 

/ 

6 

(79 

/ 

09 

/ 

7 

09 

/ 

09 

/ 

0? 

8 

0? 

2. 

c 

09 

0 

9 

-£L9- 

2. 

/ 

o9 

/ 

10 

09 

2- 

a 

X 

11 

09 

09 

3 

3 

12 

09 

y 

09 

V 

13 

09 

14 

of 

•f 

6 

.... . el 

IS 

09 

/ 

r . ' . 

Of 

.  . /  . 

7 

R/l 

€9 

cf 

Preprocessor 

t** 

Digital  Convertor 

Ml 

Conducted  By: 


Witnessed  By: 


A- 86 


'Pfiiism &■«»!». 


&■ 

I' 

r 

v- 

f 

’£ 

£ 

? 

8: 

g 

| 

» 

f, 

j 

? 


s 


£ 

{ 

j 

t 

M 

£ 


« 


SYSTEM  NO.  / 


DATA  SHEET  XVIII 
OPERATIONAL  DEMONSTRATION 


Baseline  Data 

Printer  Output 

Array  #1 

Array  #  _  / 

Direction  1 

Direction  7 

Speed  «  1/2  ms 

Speed 

#  in  Column  3 

Image  ¥•  - - 

Test  #2 

Array  #1 

Array#  _  / 

Direction  0 

Direction.  __£? _ 

Speed  « 1  m/s 

Speed  f^eS 

#  in  Column  -> 

Image..  -fcr  ”  _r  —  “ 

Test  #3 

Array  #2 

Army  9 _ Z _ 

Direction  1 

Direction _ ,1 

Speed  w  1/2  ms 

Speed _ _  „j2»  JL.tH&c 

#  in  Column  3 

Image 

Tost  #4 

. 

Arrays 

Array  #  . .2 . . .  . 

Direction  0 

Direction  . 0 

Speed  «  1  m/s 

Si>eod  J2dL:Jtl££e 

#  in  Column  3 

Image  ~3§  ..It.  JZJT  1“ 

Conducted  — * 

Witnessed  bv;^ Jj, 

Datei^JLM  #3L- 

SYSTEM  NO*  / 


DATA  SHEET  XV 


S/T  No. 


Conducted  By; 


MULTIPLE  SIGNAL  HANDLING 


Digital  Converter  Printout 


'ciA? 

K 

d£S 

i  r 


Q,.J. 


Witnessed  By; 


SYSTEM  ERROR  RATE 


Error 


MSG  Programmed 


MSG  Received 


Conducted  By: 


Witnessed  By; 
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UNCLASSIFIED 
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port  are:  description  of  the  WARS  concept,  equipment  design  and  development,  equip- 
ment  test  program,  measured  system  performance,  summary  of  reports  and  visits,  and 
recommendations  for  future  activity.  Previous  phases  of  the  contract  ar<  described 
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LINK  ■ 
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HOLE 

WT 

ROLE 

WT 

wm a 

WT 

Base  Defense 

Intrusion  Detection 

Ground  Sensors 

Seisaic  Detection 

Sensor  Arrays 

Sen3or  Data  Processing 

Sensor  Data  Coaeunications 

• 

UNCLASSIFIED 


Security  Cl»e»iflc»tlon 
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